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DECLARATION OF THE RECORD OF DECISION 

SITE NAME AND LOCATION 

The Midvale Slag National Priorities List (NPL) site (Site) is located in Midvale City, Utah
approximately 12 miles south of Salt Lake City. The northern portion of the site extends into  Murray
City. The Site encompasses 446 acres and is divided into two operable units (OU). OU1 is the northern
266 acres and was addressed under a previous Record of Decision (ROD). This ROD addresses OU2, the
southern 180 acres of the Site. The Site is the location of former smelters that operated from the
early 1900’s until 1958. 

The U. S. Environmental Protection Agency (EPA) Comprehensive Environmental Response, Compensation,
and Liability Information System (CERCLIS) Site Identificat ion Number is UTD081834277. 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedy for the Midvale Slag site, OU2. This ROD has been
developed in accordance with the requirements of the Comprehensive, Environmental Response,
Compensation and Liability Act (CERCLA) of 1980, 42 U. S. Code (USC) §9601 et. seq. as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and to the extent practicable, the
National Oil and Hazardous Substance Pollution Contingency Plan (NCP), 40 CFR Part 300. This decision
is based on the Administrative Record for the Midvale Slag site. 

The remedy was selected by EPA Region 8. The Utah Department of Environmental Quality (UDEQ) concurs
with the selected remedy. 

ASSESSMENT OF THE SITE 

The response action selected in the ROD is necessary to protect the public health or welfare or the
environment from actual or threatened releases of hazardous substances into the environment. Such
release or threat of release may present an imminent and substantial endangerment to public health,
welfare, or the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The selected remedy for OU2 addresses contaminated ground water, mixed smelter waste, slag, and soils
at the Site. The cleanup strategies will address threats through removal of principal threats and
containment with covers of lower level threats. 

A redevelopment alternative was developed by the property owner in conjunction with representatives
from Midvale City. Although EPA and UDEQ strongly support redeveloping Superfund sites, CERCLA only
allows money from the Superfund program to be spent to clean up sites, not redevelop them. Therefore,
this alternative cannot be implemented by EPA and UDEQ as the selected remedy. It is, however,
designed to be equivalent to the selected remedy and may be implemented in its place if someone other
than EPA and UDEQ pays for the redevelopment portion of the work. 

The major components of the selected remedy include: 

Ground Water 

• Provide ground water and surface water monitoring to assess whether applicable ground water and
surface water quality criteria are being met for the selected chemicals of concern (COCs)
(antimony, arsenic, cadmium, and selenium). Points of assessment will be used to give
regulatory agencies an early indication if contamination is spreading laterally or vertically
within the boundaries of the Site. Analyses of samples collected from monitoring locations
established within the inorganic contaminant plume along the Jordan River will be assessed
against alternate concentration limits (ACLs) established based on the results of site-specific
analyses and calculations. 

• Establish institutional controls (ICs) including: expand the Sharon Steel Restricted Area to
include the Upper Sand and Gravel (US&G) Aquifer; restrict surface water management and
irrigation practices to limit infiltration over the US& G Aquifer inorganic contaminant plume



and its source areas; require buildings constructed over the US&G Aquifer tetrachloroethene
(PCE) plume to install indoor air vapor systems. 

Mixed Smelter Wastes 

• Category I materials and the surrounding soil directly in contact with the waste will be
excavated and disposed of off site at a Subtitle C facility. A search for Category I waste will
not be performed during design or remedial action, since extensive prior investigations failed
to uncover a significant quantity of the material. If waste is uncovered during the remediation
that visually appears to be Category I waste (such as a white powder), an X- ray fluorescence
(XRF) reading will be taken. If this reading indicates Category I waste is present, based on
comparisons to existing data, the waste will be excavated and disposed of off site. 

• The majority of the MSW falls into either Category II or III. The type of appropriate cover
required for a specific area will be based on the materials present at the surface and the land
use for that area. The exact future use of specific areas is not yet determined. A matrix of
equivalent cover requirements is presented in Table 9-11. Under a residential land use
scenario, appropriate cover must be provided over Category II and III wastes. Appropriate cover
consists of a vegetative soil cover or its equivalent under the redevelopment alternative (see
Table 9-11). Under commercial/light industrial land use scenarios, Category II waste must be
covered. It may not be necessary to cover Category III waste under commercial/light industrial
scenarios if preliminary remediation goals (PRGs) will be met (see Table 7-18). It must be
demonstrated, through confirmation sampling, that the materials present within any particular
area within OU2 meet PRGs rather than providing appropriate cover. 

• EPA has suggested that a Riparian Stakeholders group be formed to focus on remediation and
restoration of the Jordan River corridor. Much of the contemplated work in this area is outside
of issues related to Superfund remediation. Other issues include creation of a recreational
park and possible habitat restoration. Since most of these issues are outside of the scope of
Superfund, EPA suggests that a representative of Midvale City or another local government
entity chair the stakeholders group. EPA and UDEQ will participate in the stakeholders group
until the remediation-related issues are addressed. 

• Establish ICs. Midvale City will use local land use controls, including the ordinance for the
Bingham Junction Zone, to prevent exposure to contaminated materials by placing restrictions on
future excavations and reviewing any proposals to change the type of land use at the site. In
addition, Midvale local land use controls will restrict surface water management and irrigation
practices to limit infiltration in the plume area. 

• Provide periodic inspection and long-term maintenance of covers. 

Slag
 
• The slag will be regraded, covered with an appropriate soil cover, or regraded and covered with

an equivalent cover under the redevelopment alternative. A matrix of equivalent cover
requirements is presented in Table 9-11. 

• Establish ICs. Midvale City’s local land use controls and ordinances will also be used to limit
exposure to slag. 

• Provide periodic inspection and long- term maintenance of cover. 

STATUTORY DETERMINATIONS 

The selected remedy for OU2 is protective of human health and the environment, complies with federal
and state requirements that are applicable or relevant and appropriate for the remedial action, is
cost effective, and utilizes permanent solutions and alternative treatment technologies to the extent
practicable. 

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining on site
above levels that allow for unlimited use and unrestricted exposure, a statutory review will be
conducted within 5 years after initiation of the remedial action to ensure that the remedy is, or will
be, protective of human health and the environment. 



ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary sect ion of this ROD. Additional 
information can be found in the Administrative Record for this Site. 

• COCs and their respective concentrations. (Section 7.1.1 and Section 5.3) 

• Baseline risk represented by the COCs. (Section 7) 

• PRGs established for COCs and the basis for the levels. (Section 7.1.6 and Section 7.2.6)

• Whether source materials constituting principal threats are found at the Site. (Section 11) 

• Current and future land and ground water use assumptions used in the baseline risk assessment
and ROD. (Section 6) 

• Potential land and ground water use that will be available at the Site as a result of the
selected remedy. (Section 12.5) 

• Estimated capital, operation and maintenance (O&M), and total present worth costs; discount
rate; and the number of years over which the remedy cost estimates are projected. (Section
12.4) 

• Key factors that led to selecting the remedy. (Section 12.1)



AUTHORIZING SIGNATURE

This Record of Decision documents the selected remedial action to address the contamination at the
Midvale Slag NPL Site, Operable Unit 2.

The following authorized official at EPA Region 8 approves the selected remedy as described in this
ROD. 

Max H. Dodson Date
Assistant Regional Administrator
Office of Ecosystems Protection and Remediation
U. S. Environmental Protection Agency, Region 8

The following authorized official at the State of Utah concurs with the selected remedy for the
Midvale Slag NPL Site, Operable Unit 2 as described in this ROD.

Diane R. Nielson Date
Executive Director
Utah Department of Environmental Quality
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ORP oxidation-reduction potential
OU1 Operable Unit 1
OU2 Operable Unit 2
PA preliminary assessment
PCE tetrachloroethene
pcf pounds per cubic feet
ppb parts per billion
ppm parts per million
PRG preliminary remediation goal
PRP potentially responsible party
RAO remedial action objectives
RCRA Resource Conservation and Recovery Act
RfD reference dose
RI/FS remedial investigation/feasibility study
RME reasonable maximum exposure
ROD record of decision
SDWA Safe Drinking Water Act
Site Midvale Slag Superfund site
SMCL secondary maximum contaminant level
SPLP synthetic precipitation leaching procedure
SVE soil vapor extraction
SVOC semi-volatile organic compound
t/kt tons per 1,000 tons of material
TAG technical advisory group
TAL Target Analyte List
TCLP toxicity characteristic leaching procedure
TDS total dissolved solids
TOT time of travel
tpd tons per day
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TSD treatment, storage, and disposal
UAC Utah Administrative Code
UDEQ Utah Department of Environmental Quality
UDOH Utah Department of Health
UPDES Utahs Pollution Discharge Elimination System
UPRR Union Pacific Railroad
USC U.S. Code
US&G Upper Sand and Gravel
USFWS U.S. Fish and Wildlife Service
USSRM United States Smelting, Refining and Mining Company
UST underground storage tank
UV UV Industries, Inc.
VMC Valley Materials Corporation
VOC volatile organic compound
XRF X-ray fluorescence
Fg/kg microgram per kilogram
Fg/L microgram per liter
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DECISION SUMMARY 

SECTION 1 

SITE NAME, LOCATION, AND DESCRIPTION 

The Midvale Slag Superfund site (Site) is located 12 miles south of Salt Lake City, Utah, in Midvale,
Utah (Figure 1-1). The Site is bounded approximately by 7800 South Street on the south, the Jordan
River on the west, 6400 South Street on the north, 700 West Street on the northeast and east, and
Holden Street on the southeast. The Site has an area of approximately 446 acres and is divided into
two operable units, Midvale Slag Operable Unit No. 1 (OU1) and Midvale Slag Operable Unit 2 (OU2). OU1
comprises the northern portion of the Site and includes the Winchester Estates Mobile Home Park. OU2
comprises the southern 180 acres of the site and is the subject of this Record of Decision (ROD). A
fence in line with 7200 South Street and just north of the smelter slag deposits defines the boundary
between OU1 and OU2. Included within OU2 are the Silver Refinery Area, located in the southeast
portion of OU2, and the Butterfield Lumber property, which lies in the northeast portion of OU2.
Physical features of OU2 are presented on Figure 1-2. 

The U. S. Environmental Protection Agency Region 8 (EPA) is the lead agency for the investigations and
feasibility studies, and the Utah Department of Environmental Quality (UDEQ) is the support agency. 

The Sharon Steel Superfund site (Sharon Steel Site) is located immediately south of Midvale Slag OU2.
It operated as a mill feeding the smelter and was listed separately on the National Priorities List
(NPL). Several of the investigations at Sharon Steel have relevance to the Midvale Slag site, and
contamination from the Sharon Steel site in the form of mill tailings is also located on the Midvale
Slag site. The Sharon Steel Site has undergone remediation and is now in the operation and maintenance
(O&M) phase. The Sharon Steel site will be proposed for deletion from the NPL.

SECTION 2 

SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 HISTORICAL LAND USE 

The history of ore processing activities at the Midvale Slag and Sharon Steel Superfund sites covers a
period from 1871 to 1971. Five lead and copper smelters have operated on the sites during that time.
The earliest record of a lead smelter built on the sites was that of the Sheridan Hill Smelter, which
was constructed by J. W. Kerr and Isadore Morris in 1871 to treat ores from the Nepline Mine at
Bingham. The smelter was located just south of the site of the former United States Smelting, Refining
and Mining Company (USSRM) smelter on what is now the Sharon Steel Site. When operations failed at the
Sheridan Hill Smelter, the property was acquired by James Carson and Thomas Buzzo who enlarged the
smelter and renamed it Galena Smelter. Carson and Buzzo also extended the Smith Stewart ditch by
approximately 10 miles to transmit water used to generate power for the smelter. The ditch was renamed
the Galena Canal. At the turn of the 20th century, these smelters became known as the Old Jordan
Smelting Works, which were replaced by more modern facilities. The smelter site was later acquired by
United States Mining Company for construction of their smelter. During that time, Midvale was known as
Bingham Junction since it was located at the railroad junction of the line to Bingham Canyon Mining
District. 

In 1900 and 1901, Bingham Consolidated Mining and Smelting Company constructed a 250-tons per day
(tpd) semi-pyritic copper smelter on the Sharon Steel/Midvale Slag site. The smelter treated ores from
Bingham Canyon west of Bingham Junction in the Oquirrh Mountains. This smelter was rapidly expanded
until it was processing about 1,000 tpd by 1907. 

In 1902, United States Mining Company started operation of its 1,000- tpd capacity copper smelter
south of and contiguous to the Bingham Consolidated Smelter to treat copper ores from the company's
Bingham and Tintic properties. The United States Mining Company smelter was located on the site of the
Old Jordan Smelter Works, which is now OU2 of the Site. By May 1902, the United States Mining and
Bingham Consolidated smelters were the second and third largest copper smelters in Utah, respectively. 



The changing mineralogy of ore from the United States Mining Company mines warranted an addition of a
lead section to the smelter at Midvale. Construction of the new addition was completed in January
1905. In 1906, USSRM acquired the United States Mining Company along with several other interests.

By the summer of 1906, four smelters of substantial capacity were operating in the Salt Lake Valley:
two at Midvale and two at Murray. In 1907, the smelting volumes of the Bingham and the USSRM copper
smelters were both 1,000 tpd. 

Prevailing north and south winds in the valley resulted in concentrations of sulfur oxides and arsenic
fumes from the smelters that severely damaged crops in the Salt Lake Valley. After a series of
unfruitful meetings between the farmers and smelter management, a suit was filed in the United States
District Court of Utah. The subsequent trial resulted in a verdict against the four smelter companies.
A decree was subsequently entered on November 13, 1906 perpetually enjoining the smelters from
roasting or smelting sulfide ores containing over 10 percent sulfur. The Bingham Consolidated and Utah
Consolidated Copper Smelter consequently ceased operations in 1907. The USSRM smelter also
discontinued its copper smelting at that time. 

USSRM continued operation of its Midvale lead smelter due to the lower sulfur content of the lead ore.
In addition, USSRM developed the methodology to treat roaster off-gases in baghouses. This process
removed most of the injurious sulfur and arsenic compounds that adversely affected the farmers' crops.
Baghouse treatment of the off- gases also resulted in the capture and recovery of cadmium and arsenic.
Flue dusts were recycled until they were concentrated enough to be economically processed to produce a
marketable product. In addition, approximately 4 percent of all lead in ores and concentrates charged
to the smelter were eventually captured in the baghouses for recycling to the smelter. 

The USSRM lead smelter continued to operate over the next 50 years. It was expanded and modified as
economics and technologies changed. A lead refinery was added in 1933. Arsenic, zinc, copper, silver,
and cadmium were also recovered from the complex ores and concentrates obtained from across the
western United States. During World War II, substantial tonnages of arsenic trioxide were produced for
the United States government to be used as herbicides. Some of the arsenic was produced from the
roasting of arsenopyrite from the Gold Hill District in western Utah. Finally in 1958, the Midvale
lead smelter closed due to foreign competition and depressed metal prices. 

Other smelting and refining processes were used at the site and are briefly described below. 

Two Midvale copper smelters treated high-sulfur ores from Bingham Canyon. Both the United States
Mining and Bingham Consolidated smelters used blast furnaces for copper ore smelting. High-sulfur ores
were roasted, emitting sulfur oxides and fumes. The roasted and sintered calcines were then smelted in
the blast furnaces, forming a copper- iron- sulfur matte and slag. The slag from the blast furnaces
was disposed of on the slag piles, and the matte was treated, ultimately forming a blister copper. The
blister copper would be shipped for further processing at a copper refinery eventually producing a
useable copper product. 

Wastes from the copper smelter included the blast- furnace slag and sulfur-oxide off-gases from the
smelting and converting. The off-gases also contained flue dust with elevated levels of lead and
arsenic. During the operation of the copper smelters at Midvale, there was little successful capture
of sulfur oxides or flue dust from the copper smelter off-gases. The copper smelter off-gases 
were too concentrated in sulfur dioxide and trioxide to be treated in a baghouse. 

Consequently, the only waste stream retained on the Site from the early copper smelters was blast
furnace and converter slag. 

An arsenic plant was operated at the site. A baghouse was also used to capture the refined arsenic. 

Ore from the USSRM mines, the Old Jordan, and Galena began to show elevated zinc concentrations, which
interfered with the lead ore smelting. Consequently, the company developed a process to remove the
zinc from the lead ore prior to smelting. Not only did these modifications enhance the lead recovery
of zinc-rich lead ore, but also it resulted in the ultimate recovery of zinc as a byproduct. Later,
froth flotation was used to separate lead-, zinc-, and iron-rich concentrates from the complex ores. 

In 1933, a Parkes process lead refinery was constructed at Midvale to remove and recover silver from
the lead bullion. Softened lead bullion from the Midvale drossing plant was then refined by the
standard Parkes batch procedure. That process included removal of arsenic and antimony, removal of



gold and silver, removal of zinc, final removal of antimony and zinc, and parting of the gold and
silver. 

2.2 INVESTIGATION HISTORY 

The Midvale Slag Superfund site has been the subject of environmental concern since 1982. A number of
federal, state, and local government agencies, as well as the potentially responsible parties (PRPs),
have been involved in the Site. The following information provides a brief summary of environmental
activities pertaining to the Midvale Slag site and the adjacent and related Sharon Steel site. 

The Salt Lake County Health Department and the Utah Department of Health (UDOH) conducted
environmental investigations of the Midvale Slag Site in 1982. UDOH and EPA followed up with a
Preliminary Assessment (PA) in March 1983. 

The State of Utah Bureau of Solid and Hazardous Waste (BSHW) conducted a site inspection in April
1984. That inspection indicated elevated levels of heavy metals on site and prompted EPA to further
investigate the Site. 

EPA Region 8 conducted a field investigation on June 18, 1985. The objective was to evaluate the
potential release of contaminants off site by collecting and analyzing surface water and sediment
samples from the Jordan River. Analytical results indicated that heavy metals were detected at
elevated levels in the sediment samples and that possible sources included the Midvale Slag and the
Sharon Steel sites. EPA concluded that further investigation of sources was warranted.

In the spring of 1986, Valley Materials Corporation (VMC), one of the property owners, using the
services of EarthFax Engineering, performed a preliminary characterization of the Midvale Slag site
and submitted its report, which documented the installation of monitoring wells and the collection and
analysis of ground water, soil, surface water, and Jordan River sediment samples. VMC requested that
EPA and UDOH consider its study a remedial investigation/feasibility study (RI/FS), but that proposal
was rejected by the regulatory agencies. On June 10, 1986, EPA proposed listing the Midvale Slag site
on the NPL. The listing for both the Midvale Slag site and the Sharon Steel site was finalized on
February 14, 1991. Jacobs Engineering Group, Inc., conducted a site investigation for EPA Region 8 in
1988. The investigation included the area of the Midvale Slag site north of the OU2 boundary and south
of Winchester Estates. Essentially, the study area was contained within the OU1 portion of the site,
with the exception of two large soil piles that occupied the northeast corner of OU2. The Jacobs
report stated that sandy and gravelly fill material had been imported to the site from the nearby
interstate (I) 215 road construction project and covered approximately two-thirds of the study area.
The two large soil piles were composed of soil stripped from the OU1 site prior to placement of the
fill materials. The stated objective of the Jacobs' study was to evaluate potential metals
contamination at the original soil surface of the area. Jacobs concluded that lead, arsenic, zinc, and
copper exceeded the action level concentrations reported at comparable sites at which EPA had taken
remedial action. Further, the Jacobs report concluded that, with respect to the two soil piles, lead
and arsenic levels were found to exceed the established potential action levels. It recommended
further invest igat ions at the Midvale Slag site. 

During 1990, 1991, and 1992, several removal actions were performed to remove chemicals and explosives
from an abandoned laboratory on the Midvale Slag site, remove hazardous chemicals from buildings on
the Sharon Steel site, and demolish and dispose of mill facilities and equipment at Sharon Steel. 

In December 1992, Sverdrup Corporation, under contract to EPA, conducted a preliminary investigation
(known as "Phase 0") of Midvale Slag OU2. The investigation was aimed primarily at evaluating the
slag, calcine, and smelter wastes in order to prepare a sampling and analysis plan for an RI/FS. The
Phase 0 report was completed in January 1993 and submitted to EPA. In February 1993, EPA and UDEQ made
a joint decision to conduct an engineering evaluation/cost analysis (EE/CA) and a Non-Time Critical
Removal Action in an effort to expedite cleanup on the Midvale Slag OU2 property. A three-volume EE/CA
report was subsequently issued, consisting of the Site Characterization Report (Volume 1), the
Baseline Risk Assessment (BRA) (Volume 2), and the Removal Action Evaluation Report (Volume 3). 

EPA issued a ROD for OU1 on April 28, 1995, which provided for the excavation of contaminated soils in
the Winchester Estates residential development, placement of a soil cap over the undeveloped portion
of the residential area, deed restrictions or other institutional controls to protect the integrity of
the cap and to prohibit future residential use on other portions of the OU1 property absent additional
cleanup to residential standards, and ground water monitoring. The ROD further provided that the



excavated material would be either disposed of in an appropriate landfill or stored on OU2 and
addressed in the OU2 cleanup. The remedy was later changed to provide for excavation of the
contaminated soils on the undeveloped portion of the residential area, eliminating the need for the
cap and related institutional controls. An "Explanation of Significant Differences," documenting these
changes, was issued in May 1998. The remedy for OU1 was implemented by UDEQ under a cooperative
agreement with EPA. The excavated material was placed on OU2 property (Soil Pile 1), and the Final
Remedial Action Report was completed in March 1999. 

On July 13, 1995, EPA signed an Action Memorandum for a Non-Time Critical removal action for OU2 to
address the mixed smelter waste (MSW) and associated contaminated soils on OU2. The selected remedy
for the MSW provided for the excavation of the contaminated material, on site stabilization, placement
of the treated material back into the excavated areas, and construction of a clay cap over the
disposal area. 

Ultimately, because an ongoing ground water investigation revealed high arsenic contamination, EPA
determined that additional information was needed before a remedy could be selected to address the
slag piles and ground water contamination. The removal action was postponed until a complete sitewide
ROD was in place. The removal act ion would have involved the construction of a clay cap over the
treated materials, and EPA foresaw a potential interference between the planned MSW remedy and the
yet-undetermined remedies for slag and ground water. 

On June 26, 1996, EPA signed an Action Memorandum to perform a removal action on Midvale Slag OU2
calling for the proper closure of wells on site. Five were water supply wells that were installed in
1936 in the Deep Principal Aquifer for the purpose of supplying water to the smelter. During
demolition of the smelter in 1960, the surface casings of the wells were damaged, and several
wellheads were covered with debris. These wells were rediscovered in 1993 during the EE/CA. In
addition to the water supply wells, there were 10 monitoring wells on OU2 with the potential to create
a pathway for further contamination during remediation or redevelopment. The well stems were removed,
and the well holes were plugged and abandoned. The well debris was staged on site near other debris on
OU2. 

An Action Memorandum was signed on September 23, 1996 and on October 9, 1996; a time-critical removal
act ion was initiated on the property of Butterfield Lumber Company. This removal action was in
response to high values of lead (53,000 parts per million [ppm]) and arsenic (29,000 ppm) in soils
that were detected during the EE/CA sampling activities. The removal action involved excavation of
contaminated soils and backfilling with clean soils. The excavated material was transported to Midvale
Slag OU2 and stockpiled for later disposal. 

In August of 1996, an archaeological evaluation was performed on a small, contaminated area in the
southeastern portion of Midvale Slag OU2 that contained one or two grave markers. Dames and Moore,
which was subcontracted to Sverdrup in support of EPA’s Superfund activities at the Site, performed
this work. During this interesting and highly publicized work, some 40 gravesites of settlers were
rediscovered. The area became known as the "Midvale Pioneer Cemetery," and the work was coordinated
with the Utah State Historic Preservation Office. In conjunction with the archeological work, an
Action Memorandum, dated October 23, 1996, authorized a time critical removal act ion on Pioneer
Cemetery located on Midvale Slag OU2. This removal action, initiated on October 31, 1996, was limited
to excavation of contaminated soil and replacement with clean backfill in the cemetery area plus
installation of fencing. During the EE/CA, high concentrations of lead (21,268 ppm) and arsenic
(13,490 ppm) were detected in this area, which was covered with calcine. Contaminated materials from
the cemetery were temporarily relocated to the MSW area just south of Butterfield Lumber Company. The 
stockpiled material was covered with surfactant at the end of each workday and was properly bermed and
capped. Work was completed on April 17, 1997. The ultimate disposal of the excavated waste will be
determined as part of the overall plan for the Miscellaneous Smelter Waste Area. 

Several treatability studies were completed on Midvale Slag OU2 in 1997. The purpose of the studies
was to test various solidification and stabilization mixtures on the MSW. The MSW material, except
baghouse dust, was successfully stabilized, passing toxicity characteristic leaching procedure (TCLP)
testing. 



In 1998, EPA finalized the Supplemental Remedial Investigation Report for Ground Water. During the
investigation, significant arsenic was found in ground water and in soils under the old smelter works
area. The area around the former arsenic plant and baghouse exhibited the highest levels of arsenic
contamination in ground water from the Perched Unit at an extremely elevated concentration of 1,
300,000 parts per billion (ppb). The maximum contaminant level (MCL) for arsenic at that time was 50
ppb, but it now has recently been changed to 10 ppb. The Upper Sand and Gravel (US& G) Aquifer, which
underlies the entire Site from about 15 to 150 feet below ground surface (bgs), was found to contain a
plume that is contaminated with arsenic up to 4,000 ppb. 

In 1999, with UDEQ concurrence, the implementation of the MSW remedy was postponed pending the
evaluation and selection of remedies for slag and ground water and completion of a sitewide ROD
addressing all three media. EPA also decided at this point to change the status of the Site back to a
remedial project from a Non-Time Critical Removal Action. 

In July 1999, the Site became EPA Region 8's pilot in the first round of grants for the Superfund
Redevelopment Initiative. Midvale City received a grant to develop a reuse plan for the Site. Midvale
contracted with Wikstrom Economic and Planning Consultants, Inc., which completed preparation of the
reuse plan on April 7, 2000 with input from a stakeholders’ group. This plan was presented to the
city's planning commission and the public on April 26, 2000. The Midvale City Council adopted the plan
in August 2000. 

In May and June 2001, an additional field investigation (Phase I) was performed in Midvale Slag OU1
and OU2 by CDM Federal Programs Corporation (CDM). Another small focused investigation was completed
in January 2002. The purpose of these investigations was to fill data gaps that had been identified
throughout the Site to more precisely determine the extent of contamination and evaluate effectiveness
of potential remedial actions. Additional soil, sediment, surface water, and ground water samples were
collected and analyses were conducted to characterize organic and inorganic contamination. The data
indicated the following additional information concerning the site: 

Surface and subsurface soils in the Jordan River Riparian Corridor are elevated with respect to
metals. 

Subsurface soils in a small area near Butterfield Lumber known as the sump are elevated with respect
to tetrachloroethene (PCE). 

Elevated concentrations of PCE were detected in the US&G Aquifer in numerous wells and pore water
samples. The source, as well as the full extent of this contamination, is unknown, but is apparently
coming from off site since the up gradient well off site was contaminated. EPA and UDEQ have agreed
that this contamination will not be addressed under this Superfund action. This matter has been
referred to the Site Assessment program at UDEQ for further investigation. 

The distribution of dissolved metals and arsenic in ground water in the Perched Unit and the US&G
Aquifer are similar to levels delineated during the Supplemental Remedial Investigation in 1998. 

In October 2001, a removal action was completed on Midvale Slag OU1. Material from approximately 84
deteriorated drums was bulked and disposed of. The material consisted mostly of investigation-derived
wastes (drilling cuttings and personal protective equipment). One drum of oily liquid, apparently
dumped on the site illegally, was also disposed of. 

2.3 ENFORCEMENT HISTORY 

On October 10, 1986, the United States filed suit against Sharon Steel Corporation, UV Industries,
Inc. (UV) and the UV Liquidating Trust under Sections 104, 106, and 107 of the Comprehensive
Environmental Response, compensation, and Liability Act of 1980 (CERCLA) for the Sharon Steel site. On
September 23, 1988, the United States filed an amended complaint adding the Atlantic Richfield Company
(ARCO) as a defendant. On February 10, 1989, the United States filed a similar complaint against
Sharon Steel, UV, and the Liquidating Trust, as well as several other defendants, for the Midvale Slag
site. These complaints ultimately resulted in several consent decrees with Sharon Steel, UV
Industries, the UV Liquidating Trust, and ARCO that settled the United States and State of Utah’s
claims, including natural resource damage claims. Monies from the settlements were placed in two
special accounts for use in the future cleanups of the two sites. 



The remaining parties include a small family-owned company, Littleson, Inc., which purchased the
property after the smelter was demolished, Union Pacific, which owns a rail line that passes through
the site, and the federal government. In September 1999, Littleson, Inc., sued the United States,
asserting that the federal government is liable for a portion of the cleanup due to contracting with
the smelter to produce arsenic trioxide for 2 years back in the 1940s as part of the World War II
effort. This litigation has been stayed and may be resolved as a result of the ongoing negotiations
for the remedial design and remedial action.



SECTION 3 

COMMUNITY PARTICIPATION 

This section summarizes the community relations activities performed by EPA and UDEQ during the
investigations and remedy selection process. EPA and UDEQ developed a community relations plan for the
site to promote public awareness of cleanup activities and investigations and to promote public
involvement in the decision-making process. Community participation activities included community
forums, fact sheets, public meetings, and public notices. 

The feasibility study reports and the proposed plan for OU2 of the Midvale Slag Superfund Site were
released to the public for comment on May 20, 2002. These documents were made available to the public
in both the administrative record and an information repository maintained at the EPA Superfund Record
Center in Region 8, at UDEQ’s office in Salt Lake City, and at the Ruth Vine Tyler Library in Midvale,
Utah. In addition, over 650 copies of the Proposed Plan were mailed to citizens in neighborhoods
adjacent to the Site. The notice of availability for these two documents was published in The Salt
Lake Tribune and The Deseret News on May 20, 2002. A public comment period on the documents was held
from May 20, 2002 to July 19, 2002. A 30-day public comment period was originally announced. However, 
on June 14, EPA received a letter from the Jordan Valley Water Conservancy District requesting an
extension to the comment period. After consultation with UDEQ, EPA extended the comment period an
additional 30 days. Notice of this extension was published in the above two newspapers on June 21,
2002. 

A public meeting was held on June 13, 2002 in Midvale City Council Chambers. At this meeting,
representatives from EPA, UDEQ, Midvale City, and Littleson, Inc., the major property owner, answered
questions about current conditions at the Site, the remedial alternatives under consideration, and how
future site redevelopment would be coordinated with the remediation. A response to the comments
received during this period is included in the Responsiveness Summary, which is part of this ROD. 

In July 1999 the Site became EPA Region 8's pilot in the first round of grants for the Superfund
Redevelopment Initiative. Midvale City formed a stakeholders’ group consisting of property owners,
citizens, and government representatives to assist the City in developing the reuse plan for the Site.
Several public meetings were conducted by Midvale City to gain input from the community. Midvale City
Council adopted this reuse plan in August 2000. 

A local citizens’ group, Citizens For a Safe Future for Midvale, was formed initially to participate
in the investigations and later to also participate in redevelopment discussions. This group has
received Technical Assistance Grants from EPA for both Midvale Slag and Sharon Steel sites. It meets
monthly and the meetings are open to the public. Representatives from EPA and UDEQ frequently attend
these meetings to provide updates to the group members. 

The draft investigation reports, feasibility studies and other related documents were distributed and
commented upon by a broad group of stakeholders, including representatives from Midvale City,
Technical Advisory Group (TAG) group members, and property owners, as well as UDEQ, U. S. Fish and
Wildlife Service (USFWS), and EPA.



SECTION 4 

SCOPE AND ROLE OF RESPONSE ACTION 

As with many Superfund sites, the problems at the Midvale Slag site are complex. As a result, EPA
divided the remedial work into two operable units. This ROD addresses the second operable unit,
including mixed smelter waste and contaminated soils, slag piles, and the ground water. The numerous
other response actions are summarized in Section 2. 

The remedy selected by EPA and documented in this ROD includes remedial actions necessary to protect
human health and the environment. The risk assessment determined that exposures to contaminated
smelter wastes and the more contaminated soils pose the greatest risks to human health and the
environment under all future human use scenarios (commercial, light industrial, recreational, and
residential). The risk assessment also determined that exposures to less contaminated soils and slags
pose a lesser risk although one that should be addressed under most future use scenarios. Contaminant
levels in the shallow ground water aquifer exceed action levels although the Deep Principal Aquifer,
which is a current source of drinking water in the Salt Lake Valley, remains uncontaminated by wastes
found on the Site. 

The selected remedy is intended to mitigate or abate risks posed by the Site contamination. While 
some waste will remain on site, it will be isolated beneath a soil or other equivalent cover. This 
barrier will reduce or eliminate the direct contact exposure. Further, institutional controls will 
prevent future human contact with contamination. Institutional controls will also prevent exposure 
to the shallow ground water on site and ensure that leaching of wastes to the US& G Aquifer do 
not increase above existing conditions. 

An integral aspect of the selected remedy is the ability to redevelop the site. By concurrently
planning both the remedy and the site redevelopment, EPA’s remedy can better accommodate reuse of the
site with a minimum of necessary restrictions. To the extent possible, the redevelopment
infrastructure will be installed concurrently with the remediation. For example, equivalent covers
(parking lots, roads, building footprints) are appropriate in place of soil cover, and maintenance of
the property can incorporate institutional controls.



SECTION 5 

SUMMARY OF SITE CHARACTERISTICS 

This section summarizes information obtained through the investigations and feasibility studies. It
includes a description of the site conceptual model on which the investigations, risk assessment, and
response actions are based. The major characteristics of the Midvale Slag site and the nature and
extent of contamination are summarized below. More detailed information is available in the
Administrative Record for the Site. 

5.1 SITE CONCEPTUAL MODEL 

The illustrated site conceptual model is depicted in Figure 5-1. Historically, the smelter operations,
wastes, and stack emissions were the primary sources of contamination. Currently, the remaining
smelter wastes, contaminated soils, and the contaminated shallow ground water aquifer are the primary
sources of contamination, with the lesser- contaminated soils and slags a secondary source of
contamination. The current primary release mechanisms are erosion due to wind or water, infiltration,
and direct contact. Potential human receptors are currently trespassers. Potential future human
receptors are workers (both contact and non-contact intensive), residents, and recreational users.
Ecological receptors include a variety of plants and animals, particularly along the Jordan River
riparian zone. 

5.2 PHYSICAL CHARACTERISTICS OF THE SITE 

5.2.1 Climate and Meteorology 

The Site is located on the western slope of the Wasatch Mountains, an area also known as the Wasatch
Front. Climate along the entire Wasatch Front is strongly influenced by elevation and topography.
Surrounding terrain, in particular, influences wind flows. Data from the Salt Lake City Airport
(approximately 12 miles to the north) indicate that prevailing winds are from the southeast, south-
southeast, and north. The highest velocity wind speeds normally occur with northwest, west, or
southeasterly flows. These events are normally associated with pre-frontal and post-frontal events. 

The site vicinity is generally classified as mid- latitude, semiarid, indicating an area of high
summer temperatures, cold winters, and infrequent rainfall. The nearest National Weather Service
station is at Cottonwood Weir, approximately 6 miles northeast of the Site. Mean maximum temperatures
for the period of record (July 1948 through December 2000) ranged from 39.9oF in January to 92.1oF in
July; mean minimum temperatures were 21.9oF in January and 65.8oF in July. The mean annual
precipitation for the years 1948 through 2000 was 24.3 inches per year, with the highest monthly
precipitation generally in April (3.0 inches) and the lowest monthly precipitation generally in July
(0.9 inches).

5.2.2 Regional Geology 

The Salt Lake County area is characterized by a dynamic and diverse geologic history. Large inland
seas, which repeatedly advanced and receded, glaciation, and intense episodes of mountain building and
volcanism formed the thousands of feet of rock layers that comprise the Wasatch and Oquirrh Mountains
and underlie the Salt Lake Valley. Thrusting and faulting are responsible for the presence and form of
the mountain ranges that surround the valley. These ranges are the source of the alluvial sediments,
which make up much of the valley floor. 

Many of the physiographic features in the Salt Lake basin and surrounding foothills resulted from or
were strongly influenced by Lake Bonneville. The level of this Quaternary age lake fluctuated over a
range of more than 300 feet as evidenced by the series of well- formed terraces and remnant beach
deposits. Lake Bonneville is believed to have formed as a result of glaciation about 25, 000 years ago
and diminished to the size of the present Great Salt Lake about 10, 000 years ago. Lake Bonneville
sediments range from gravelly beach deposits to deepwater siliceous and calcareous, especially near
canyon mouths, as the Oquirrh and Wasatch Ranges shed alluvial sediments. 

Soils in the Midvale area occur on three different land features: the Jordan River floodplain, the
Jordan River terrace, and past smelting areas. The floodplain and terrace soils are mainly silty clay
loams, silty clays, sands, and gravels. In the vicinity of past smelting operations, slag embankments,



manmade fill, and fill brought in from other areas make up the man- altered soil systems. Much of the
natural soils have been covered by past construction. Other soils have been removed during
construction and demolition of smelter facilities. 

5.2.3 Site Geology 

Interbedded silts and clays of the Little Cottonwood Formation were encountered below the smelter
waste materials on the terrace portion of the Site. Below these fine-grained deposits are well-sorted
sand and gravel beds. When ancient lakes occupied the Midvale area, deltas containing large and thick
sequences of highly permeable, well-sorted gravel and sand were built into the lakes by the two
Cottonwood Creeks. During inter-lake and post-lake periods, alluvial fans were built along the
mountain front. 

The near surface geology on the OU2 site can be described relative to two areas: the Jordan River
floodplain and the terrace. Below the veneer of smelter waste materials, the terrace is underlain by
lacustrine deposits, which consist of interlayered silty fine- sand lenses with occasional silt and
clay lenses. These lacustrine deposits have a relatively sharp erosional surface along a north-south
trending line that bends to the east immediately north of the Butterfield Lumber property. 

The Jordan River floodplain generally has a layer of tailings and/or smelter waste materials, such as
slag, underlain by a thin layer of Holocene alluvium. The Quaternary age valley fill, consisting of
sands and gravels, underlies the recent alluvial materials. 

5.2.4 Regional Hydrogeology 

The regional, basin-wide ground water system is generally characterized as consisting of two major
units in the Salt Lake Valley: the Shallow Unconfined Aquifer and the Deep Principal Aquifer.

A regionally extensive confining unit separates the alluvial units. Within the regional system, the
Shallow Unconfined Aquifer (referred to in site files as the Upper Sand and Gravel [US&G] Aquifer) is
described as being comprised of clay, silt, and fine sand and is from 50 to 150 feet in thickness. The
aquifer is generally reported to yield poor quality water, which is high in total dissolved solids.
Relatively impermeable deposits of clay, silt, and fine sand, separating it from the confined,
underlying Deep Principal Aquifer, mark the base of the Shallow Unconfined Aquifer. The confining
layer ranges from 5 to 100 feet in thickness and generally lies between 50 and 200 feet bgs. 

The cities of Midvale, Murray, and Sandy, as well as the Jordan Valley Water Conservancy District
operate municipal supply wells within 3 miles of the Midvale Slag site. Information from pump test
data and subsurface correlations from borehole logs suggests the clay layer separating the aquifers
throughout most of the valley is not laterally continuous in the Midvale Slag site area and that a
number of municipal wells have screened intervals in both aquifers. Additional wells may be installed
in the general area as the demand for water increases with population growth. 

The shallow, unconfined US& G Aquifer is composed of clay, silt, and sand beds with common gravel
beds, which are often clayey and sandy. Transmissivity values calculated from lithologic data range
from 1, 300 square feet per day (ft2/day) to 4, 008 ft2/day in the Salt Lake County area.
Transmissivities, which are a function of hydraulic conductivity and aquifer thickness, were found 
to be highest in the Murray area. Hydraulic conductivities calculated at the Sharon Steel/Midvale 
Tailings site from aquifer test data were estimated at 39 to 187 feet per day (ft/day) for the US&G 
Aquifer. 

These hydraulic conductivity and transmissivity values suggest that wells installed in this aquifer
will have relatively high production rates and are consistent with sand and gravel aquifers. 

5.2.5 Local Hydrogeologic System 

Several phases of hydrogeologic investigations have been conducted at OU2, beginning in 1986, through
the focused sampling conducted in 2002. 

The information collected over the course of the investigations indicates that three ground water
zones, or hydrogeologic units, are present: the Perched Unit, the US& G Aquifer, and the Deep
Principal Aquifer. Each of these units is described in the following sections. 



5.2.5.1 Perched Unit 

The shallow Perched Unit occurs within the lacustrine terrace deposits on the east side of the Site.
This saturated zone consists of interlayered silty fine sand lenses, with occasional silt and clay
lenses, underlain by a relatively low permeability clay and silt zone, which may be responsible for
perching the shallow ground water under the terrace. A relatively low permeability clay and silt zone
at a depth of 30 to 40 feet underlies this shallow saturated zone, perching the shallow ground water
under the terrace. Drilling observations indicate varying degrees of saturation within this unit in a
vertical (generally less than 10 feet) and horizontal direction. The areal extent of the Perched Unit
in a north- south direction is apparently confined to the terrace area under Butterfield Lumber and
south to about well location PW-110. Monitoring wells installed in the Perched Unit south of
approximately PW- 110 were dry, suggesting that the perched water may drain in a vertical direction
more rapidly in this area, resulting in a lower ground water level. Water levels within the Perched
Unit are below the base of the demolition debris in the MSW Area, which lies at an average depth of 6
feet. Investigations indicate that the Perched Unit is not continuous across the terrace. 

The Perched Unit continues laterally off site to the east indefinitely. It has been surmised that the 
western part of this unit coalesces with the underlying US& G Aquifer somewhere along the terrace
face. Ground water flow in the Perched Unit through contaminated mixed smelter wastes has not been
observed on the terrace. Water levels in the Perched Unit are below the bottom of the mixed smelter
waste materials. A potentiometric map presenting water level data for the Perched Unit is presented in
Figure 5-2. 

5.2.5.2 Upper Sand and Gravel Aquifer 

The US&G Aquifer occurs in the upper portion of the alluvial valley fill deposits, which underlie the
lake sediments. These deposits are interpreted to be alluvial fan materials deposited by streams
entering the Salt Lake Valley from the adjacent mountains prior to a rise in the level of the
ancestral Great Salt Lake. The top of the US& G Aquifer varies in depth from 5 feet bgs near the
Jordan River to 65 feet under the terrace in the eastern portion of the site. 

Ground water flow in the US&G unit is toward the northwest and likely discharges to the Jordan River.
A slight upward hydraulic gradient within the US&G Aquifer is indicated by the water levels observed
in well pairs screened in the shallow and intermediate zones of the US&G Aquifer. A potentiometric map
presenting water level data for the US&G Aquifer is presented in Figures 5-3 and 5-4. 

Based on a 7-day pumping test, this aquifer is estimated to have a transmissivity on the order of
19,200 to 29,600 ft2/day, corresponding to a hydraulic conductivity of 135 to 208 ft/day (4.7E-02 
to 7.3E-02 centimeters per second [cm/sec]) for the estimated 142-foot aquifer thickness. The test was
conducted on a well on the Sharon Steel site at a pumping rate of 150 gallons per minute (gpm).
Partial penetration of the aquifer by the pumping well was evaluated during the analysis of the test
data. It is reported that there is a significant vertical component of ground water flow toward the
pumping well completed in approximately the upper 10 feet of the aquifer. A pump and treat system,
aimed at capturing contaminated ground water in the upper portion of the US&G Aquifer, would likely
draw a significant amount of uncontaminated water from the lower portions of the aquifer, resulting in
a relatively inefficient treatment scheme. 

5.2.5.3 Deep Principal Aquifer 

Three monitoring wells, denoted by DP, were installed in the Deep Principal Aquifer through steel-
isolator casings seated in the clay layers separating the Deep Principal Aquifer from the US&G
Aquifer. 

The horizontal gradient of the Deep Principal Aquifer is toward the north and west. An upward
hydraulic gradient between the US& G Aquifer and Deep Principal Aquifer is indicated by water levels
observed at well clusters.

Based on a 7-day pumping test conducted at the adjacent Sharon Steel, the aquifer is estimated to have
a transmissivity of 8, 000 ft2/day; storativity of 0.0002; and leakage coefficient of 0.55. 
Transmissivities, based on pumping tests at Midvale water supply wells, ranged from approximately
10,600 to 38, 000 ft2/day. 



Sharon Steel OU1 site ground water monitoring wells completed in the Deep Principal Aquifer include
MW-401, MW-651, and MW-701. Generally, at that site, an upward gradient was reported between the two
aquifers, although some gradient reversals have been noted over the past few years. It is likely that
the gradient reversal resulted from increased local ground water withdrawals over the past several
years. 

Based on field observations reported on drilling logs from monitoring well-651 (MW-651) and MW-701,
artesian conditions were encountered at elevations of approximately 4,120 to 4, 150 ft mean sea level
(msl). This information can be used to approximate the depth at which the confining unit may be
encountered at Midvale Slag OU2. The depth to the top of the confining layer between the US&G and Deep
Principal aquifers is about 140 to 160 ft bgs. This observation is somewhat corroborated by the
driller's log of the water supply well installed at Winchester Estates (located to the north of OU2).
A clay and sand zone was observed from 130 to 170 ft bgs at that location. 

5.2.5.4 Summary of Ground Water Use
 
Midvale City Well Delineation Report 
The public water systems in the East Salt Lake Valley (i.e., Murray City, Jordan Valley Water
Conservancy District, Holiday Water Company, Midvale City, Salt Lake City, Sandy City, South Salt
Lake, West Jordan, and the White City Water Improvement District) initiated a cooperative project to
develop their drinking water source protection plans. This included delineation of protection zones
for all wells, development of a list of potential contaminant sources within the protection zones, and
preparation of management plans or ordinances to provide ground water protection. This project
surveyed 114 existing and 15 future municipal wells, including 6 public supply wells in Midvale. As
part of this study the existing MODFLOW ground water flow model for the Salt Lake Valley developed by
the U. S. Geological Survey was modified to delineate 250-day, 3-year, and 15-year time of travel
(TOT) zones for each well. 

As a result of the modeling efforts, a composite map of the Salt Lake Valley was developed showing
water supply well locations (Figure 5-5). The source protection zones for the Midvale wells do not
cross the OU2 site boundaries although the combined zones for Mid-5 and Mid-8 wells extend through the
Sharon Steel site to the south. The source protection zone for the Murray well, located at 6400 South,
is restricted to the OU1 part of the Midvale Slag site. 

Based on the final head distribution of the model, after 15 years of pumping from all existing wells,
a significant cone of depression will develop in the Sandy and Midvale areas resulting from discharge
from the aquifer via wells. Results predict more than 60 ft of drawdown within the area of ground
water depression by 2010. The model shows that a new ground water divide will develop in the Murray
area in which ground water flows to the southeast to the depression in Sandy and Midvale or to the
northwest toward the Great Salt Lake.

Development of US&G Aquifer for Municipal Use 
The Jordan Valley Water Conservancy District has acquired rights to Utah Lake water and irrigation
water and has indicated it is planning to convert these rights to municipal and industrial (M&I) use.
The Jordan Valley Water Conservancy District has stated it plans to utilize these water rights via a
change in the point of diversion by installing a system of shallow wells in the US& G Aquifer to
operate as river bank filtration wells - both indirectly diverting Jordan River water and capturing
irrigation return flows. The collected water will then be treated and delivered for M& I use. 

5.2.6 Surface Water and Sediment—Jordan River
 
Other than the wetlands and an abandoned irrigation canal located directly north and adjacent to the
OU2 site, the only other surface water body in the vicinity is the Jordan River. The river runs along
the western boundary of the Site (Figure 1- 2). The river originates at Utah Lake and then flows north
toward the Great Salt Lake. Nearly all of the water released from Utah Lake is diverted upstream of
9400 South, and the water quality of the river from 9400 to 5800 South is controlled by ground water
inflow and irrigation return flow. Classification of the Jordan River near the Midvale Slag OU2 is as
follows: Class 2B - Protected for boating, water skiing, and similar uses, excluding recreational
bathing; Class 3A - Protected for cold water species of game fish and aquatic life; Class 4 -
Protected for agricultural uses, including irrigation of crops and stock watering. 

Data on Jordan River discharge in the Site vicinity obtained from the Salt Lake County Public Works
Department- Engineering Division indicate that the high flow period for the river is typically the



spring and early summer months and reflect runoff periods for snow melt in the mountains and
irrigation return flow. The daily mean value over the time period is variable and ranges from a low of
30 cubic feet per second (cfs) to as high as 2, 500 cfs. 

The historic floodplain for the Jordan River in OU2, prior to development, extended to the base of the
terrace and covered the majority of the Site. The placement of slag and fill within this floodplain
has substantially reduced the floodplain area. In addition, discharge from Utah Lake, which comprises
a substantial portion of the flow in the Jordan River, is now controlled. As the result, the base
floodplain is now contained within the channel of the Jordan River. 

5.3 SUMMARY OF REMEDIAL INVESTIGATIONS 

The site investigations for OU2 focused on three main types of potentially contaminated materials:
MSW, slag, and ground water. Below is a summary of the results of investigations conducted of each
waste type. These areas have been evaluated during the site investigations conducted for the EE/CA in
1993, the Supplemental RI in 1997 and 1998, and for additional characterizations in 2001 and 2002. 

5.3.1 Waste Categories 

For the purposes of organizing the various site materials and their associated environmental effects,
the materials were put into one of four relative categories described below. Each waste material
described in this section includes what category was assigned to the waste material.

Category I 
Category I materials are distinct in that they are considered principal threat wastes (highly mobile, 
highly toxic). These materials have the following general characteristics: 

• Contain very high concentrations of chemicals of concern (COCs) and are unacceptable for
exposure at the surface under any land use scenario. Presents a principal threat due to
mobility and toxicity. 

• Fail TCLP tests 

• Synthetic precipitation leaching procedure (SPLP) testing indicates that the material is
leachable in concentrations sufficient to impact ground water quality. Materials are associated
with elevated concentrations of COCs in ground water. 

Category II 
Category II materials are wastes, demolition debris, foundations, and soils with high COC
concentrations. These materials have the following general characteristics: 

• Contain high concentrations of COCs and are unacceptable for exposure at the surface under any
land use scenario. 

• Fail TCLP tests. 

• SPLP testing indicates that this material is leachable in concentrations sufficient to impact
ground water quality. 

Category III 
Category III materials are contaminated demolition debris, foundations, and soils. These materials 
have the following general characteristics: 

• Contain elevated concentrations of COCs and are unacceptable for exposure at the surface under
residential land use scenarios. 

• Pass TCLP tests. 

• SPLP testing indicates that the material is not leachable in concentrations sufficient to
impact ground water quality. Materials are not associated with elevated concentrations of COCs
in ground water. 



Category IV 
Category IV material is slag. 

5.3.2 MSW and Other Site Areas 

Five areas within OU2 contain or are covered with MSW. These areas have been designated Miscellaneous
Smelter Waste Area, the Baghouse Dust Pond Area, the Calcine Waste Area, the Silver Refinery Area, and
Soil Fill Area 3. Other areas of the Site, although not necessarily containing MSW, have been included
in this section including the East and West Soil piles and the Jordan River Riparian Area. 

The MSW and other site areas are depicted on Figure 1-2, and a summary of their corresponding surface
areas and waste volumes is presented on Table 5-1. The waste volumes were computed based on the site
topographic map for the current ground surface and the estimated native soil surface. 

5.3.2.1 Miscellaneous Smelter Waste Area 

The material referred to as MSW includes contaminated demolition debris, tailings, calcine, and
possibly baghouse dust. MSW is distributed across the east- central portion of the Site in areas
formerly occupied by smelter buildings and structures, several of whose foundations are still intact.
This area is referred to as the Miscellaneous Smelter Waste Area (Figure 1- 2). Samples were collected
in this area during site investigations conducted during the EE/ CA in 1993, for the Supplemental RI
in 1997 and 1998, and as part of additional site characterization work conducted in 2001 and 2002. 

Analytical Results 
During the EE/CA investigation, surface and subsurface samples were collected from test pits, drilled
borings, hand auger borings, and grab samples. Each of the samples was visually classified and
analyzed for metals by x- ray fluorescence (XRF). The results of analyses are presented in Table 5-2. 

The results of the analyses indicate that a large range of COC concentrations exist within samples
classified as waste/fill or brick and that the material is a mixture of relatively uncontaminated and
highly contaminated materials. A sample with extremely high arsenic levels was collected from the test
pit designated MSTP-13. This material is tentatively identified as crude arsenic trioxide. The brick
samples were also analyzed for metals by XRF. Concentrations of metals in brick samples were highly
variable. High metals concentrations could be due to the brick's contact with baghouse dust residue. 

The soils beneath the Miscellaneous Smelter Waste Area exhibited elevated concentrations of metals.
Concentrations of arsenic and lead in the surface and subsurface soils based on the 1994 EE/CA and
2001 field investigations are shown in Figures 5-6 through 5-13. Subsurface soils in the Miscellaneous
Smelter Waste Area were also investigated during the Supplemental RI. Subsurface soil samples were
collected during monitoring well installation in the Perched Unit. Analytical results indicated that
elevated concentrations of arsenic are present at depths up to 48 feet (33 feet below the base of the
waste) in the vicinity of the former arsenic plant (well PW-103). Figure 5-14 depicts the metals
concentrations in the fill and Perched Unit soils sampled during the Supplemental RI. 

Limited regions within the Miscellaneous Smelter Waste Area have been investigated for the presence of
organic constituents in surface and subsurface soils. The underground storage tank (UST) located near
the former pump house, designated UST-01, was investigated during the Supplemental RI in 1997. Four
soil samples collected in borings were submitted for analysis during the Supplemental RI, two from
locations near UST- 01, one from boring PW-111, and one from boring SB-103. Organic constituents were
only detected in the sample from boring PW-111. The sample from PW-111 was collected from the 12-to
20-foot interval and contained n-butylbenzene at 0.118 milligrams per kilogram (mg/ kg); ethylbenzene
at 0. 06 mg/kg; 4-isoproplytoluene at 0.1 mg/kg; napthalene at 0.282 mg/kg; 1.2.4-trimethylbenzene at
1. 22 mg/ kg; 1,3,5-trimethylbenzene at 0.588 mg/kg; and xylene at 0.358 mg/kg. During the 2001 field 
investigation, two additional areas were investigated: a suspected UST located near the former arsenic
plant, designated UST-02, and a concrete structure located north of Butterfield Lumber, referred to as
the sump. No volatile organic compounds (VOCs) were detected in the four subsurface soil samples
collected near UST-02. Subsurface soil samples were collected in three locations near the sump; PCE
was detected in two samples at 0.16 mg/kg and 1300 J mg/kg. In January 2002, four additional
subsurface samples were collected from the sump area at depths from 10 to 16 feet. PCE was detected in
samples US014, US015, and US016, with results ranging from 3 micrograms per kilogram (ug/kg) to 270
:g/kg. 



TCLP and SPLP Analytical Results 
Four waste/fill samples and two subsurface soil samples were analyzed for TCLP-and SPLP-metals during
the EE/ CA. Six subsurface soil samples were collected during the Supplemental RI at varying depths at
the location of the wells MW-103 and PW-103 in the Perched Unit and were analyzed for SPLP-derived
arsenic. A summary of the results of this testing is presented in Table 5-3. TCLP results from the
waste/fill samples exceeded regulatory limits for arsenic, cadmium, and lead. The SPLP results
indicated that the material tentatively identified as arsenic trioxide presents a significant leaching
potential with respect to arsenic, cadmium, and antimony. The SPLP tests from the samples collected in
the Perched Unit indicate that these materials have a high potential to leach arsenic to ground water
and impact ground water quality. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Miscellaneous Smelter Waste Area: 

Category I Materials: The material tentatively identified as arsenic trioxide in MSTP-13. This
material presents a principal threat due to the high concentrations of COCs and mobility. 

Category II Materials: A portion of the material identified as waste/fill and brick. These 
materials contain high concentrations of COCs, fail TCLP tests, and SPLP testing indicates that
the materials are leachable. 

Category III Materials: A portion of the material identified as waste/fill and brick.
Contaminated soil underlies the Miscellaneous Smelter Waste Area. These materials contain
moderate concentrations of COCs, pass TCLP tests, and SPLP testing indicates that the materials
are not leachable in concentrations that could impact ground water quality. 

Category IV Materials: Slag is present at the surface in some locations of this area.

5.3.2.2 Baghouse Dust Pond Area 

Emissions from the former smelter works were routed through a baghouse prior to being emitted through
large stacks to the atmosphere. Particulate materials were captured within baghouse filters, which
were occasionally washed to remove fine-grained materials. Washwater was collected in a pond located
adjacent to the baghouse on the west side of the terrace. Particulates settled out of the water column
and formed a sediment layer on the pond bottom. This area is referred to as the Baghouse Dust Pond
Area (Figure 1-2). 

Analytical Results 
The baghouse dust found at this Site can be described as a fine-grained, clayey material with light
gray color, which is localized in the Baghouse Dust Pond Area. Exploration trenching was conducted
during the EE/CA to visually characterize the bulk characteristics and bedding features of the area.
The baghouse dust material was encountered at a depth interval of approximately 4 to 10 feet bgs.
Three baghouse dust samples and seven slag samples were collected from the test pits and analyzed for
metals by XRF. No samples of underlying soils were obtained for analysis during the EE/CA. A summary
of the test results is presented in Table 5-4. 

The results of the analyses on baghouse dust show highly elevated levels of arsenic, lead, and
cadmium. Analyses of slag samples were consistent with that of water- quenched slag. 

TCLP and SPLP Analytical Results 
Two baghouse dust samples were analyzed for TCLP-and SPLP-metals. A summary of the results of this
testing is presented in Table 5-3. TCLP results exceeded regulatory limits for arsenic, cadmium, and
lead. The SPLP results indicated that the baghouse dust present in this area presents a significant
leaching potential with respect to arsenic and cadmium. These materials are associated with elevated
levels of arsenic and cadmium in the US&G Aquifer. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Baghouse Dust Pond Area: 

Category I Materials: The material identified as baghouse dust. This material presents a 
principal threat due to the high concentrations of COCs and mobility. 



Category IV Materials: The water-quenched slag. 

5.3.2.3 Calcine Waste Area 

During World War II, arsenopyrite from Gold Hill, Utah was roasted at the Midvale smelter for arsenic
trioxide recovery. Calcine is a waste product from this process. The arsenopyrite calcines are
composed primarily of iron oxides and silicates, with minor amounts of metals including arsenic and
other COCs. The area where the calcines were disposed ofis referred to as the Calcine Waste Area
(Figure 1-2). 

Analytical Results 
Surface and subsurface samples were collected from test pits, drilled borings, hand auger borings, and
grab samples. Exploration trenching assisted in visually characterizing the calcine/soil interface and
the depth and lateral extent of the calcine. Material was poorly sorted and composed primarily of
small gravel, sand, and silt-size particles and usually recognized by its purple color and sulfur
odor. The samples collected were visually classified and analyzed for metals by XRF. A summary of the
test results is presented in Table 5-5. 

The results of the analyses indicate that the calcine and the slag and soil/fill samples are elevated
with respect to arsenic and lead. The soils beneath the Calcine Waste Area exhibited elevated
concentrations of metals. Concentrations of arsenic and lead in the surface and subsurface soils based
on the 1994 EE/CA and 2001 field investigations are shown in Figures 5-6 through 5-13. 

TCLP and SPLP Analytical Results 
Four calcine samples and two soil samples from directly under the calcine were analyzed for TCLP-and
SPLP-metals. A summary of the results of this testing is presented in Table 5-3. The calcine TCLP
results exceeded regulatory limits for arsenic and lead. SPLP results indicated that the calcine waste
present in this area is capable of leaching arsenic and cadmium at levels that could impact ground
water quality. The soil TCLP results did not exceed regulatory limits and SPLP tests indicate that
there is little potential for these materials to impact ground water quality. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Calcine Waste Area: 

Category II Materials: The material identified as calcine. This material contains high
concentrations of COCs, fails TCLP tests, and SPLP testing indicates that the materials are 
leachable. 

Category III Materials: The material identified as soil/ fill. A portion of the contaminated
soil that underlies the Calcine Waste. These materials contain moderate concentrations of COCs,
pass TCLP tests, and SPLP testing indicates that the materials are not leachable in
concentrations that could impact ground water quality. 

5.3.2.4 Silver Refinery Area 

The Silver Refinery Area is located in the southeastern portion of OU2 (Figure 1-2). 

Analytical Results 
Surface and subsurface samples were collected from test pits, drilled borings, hand auger borings, and
grab samples. The samples collected were visually classified and analyzed for metals by XRF. A summary
of the test results is presented in Table 5-6. 

One boring was completed in this area during the 1994 EE/CA, SWDB-24. Elevated levels of metals were
detected in the upper foot of soil but decreased with depth. Additional surface and subsurface soil
samples were collected from four locations (US-009 through US-012) in the Silver Refinery Area in
2001. Elevated levels of metals were detected in the upper 2 feet of soil. No organic constituents
were detected. In the upper 2 feet of soil, maximum detected lead and arsenic concentrations were
4,890 mg/kg and 957 J mg/kg, respectively. Concentrations of metals were not elevated in samples
collected at depths from 4 to 11 feet. Maximum detected lead and arsenic concentrations were 136 mg/kg
and 42 J mg/kg, respectively. Concentrations of arsenic and lead in the surface and subsurface soils
based on the 1994 EE/CA and 2001 field investigations are shown in Figures 5-6 through 5-14. 



TCLP and SPLP Analytical Results 
None of the samples collected in this area have been analyzed by TCLP or SPLP. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Silver Refinery Area: 

Category III Materials: The materials identified as waste and fill. A portion of the
contaminated soil within the area. These materials contain moderate to high concentrations of
COCs. TCLP and SPLP testing have not been performed. Based on analysis of similar materials,
these materials are assumed to not be capable of producing leachable concentrations of COCs
that could impact ground water quality. 

5.3.2.5 Soil Fill Area 3 

The area designated Soil Fill Area 3 is located in the southwestern portion of OU2 (Figure 1-2). 

Analytical Results 
During the EE/CA investigation, surface and subsurface samples were collected from drilled borings.
The samples collected were visually classified and analyzed for metals by XRF. A summary of the test
results is presented in Table 5-7. 

Two borings were completed in this area during the 1994 EE/CA, SWDB-29 and SWDB-30. Sample analytical
results indicate that elevated levels of metals are present in surface and subsurface soils in this
area. Maximum concentrations of lead and arsenic were detected at the depth of 3 to 4 feet in boring
SWDB-30 at 16,400 mg/kg and 1360 mg/kg, respectively. Five additional surface soil samples (RS-002
through RS-006) were collected and one subsurface sample collected (RS-006, 11 to 12 feet) in this
area during the 2001 investigation. Elevated levels of metals were detected, similar to the EE/CA
results. No organic constituents were detected. In surface soils, lead concentrations varied from
3,340 mg/kg to 17, 300 mg/kg, and arsenic concentrations varied from 314 mg/kg to 677 mg/kg.
Concentrations of arsenic and lead in the surface and subsurface soils based on the 1994 EE/CA and
2001 field investigations are shown in Figures 5-6 through 5-13. 

TCLP and SPLP Analytical Results 
Two samples from this area were analyzed for TCLP-and SPLP-metals. A summary of the results of this
testing is presented in Table 5-3. Both TCLP results exceeded regulatory limits for lead. The sample
boring SWDB-29 (1 to 2 feet) derived a lead concentration of 60,100 micrograms per liter (ug/L), and
the sample from a depth of 3 to 4 feet derived a lead concentration of 144,000 :g/L. The SPLP results
indicated that these materials do not have any leaching potential with respect to metals.

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in Soil Fill Area 3: 

Category III Materials: The materials identified as soil and waste/fill. These materials
contain moderate concentrations of COCs. Contaminated soil samples fail TCLP for lead. SPLP
testing indicates that these materials do not produce leachable concentrations of COCs that
could impact ground water quality. 

5.3.2.6 Jordan River Riparian Area 

The boundary of the Jordan River Riparian Area has not specifically been delineated. The geographical
extent of the area to be addressed will be based on the remedial alternative selected and the extent
of redevelopment adjacent to the river. The approximate boundary of this area is shown in Figure 1-2.
Surface and subsurface soil, sediment, surface water, and subsurface pore water samples (from apparent
ground water seep locations) were collected in the historic location of the Jordan River Riparian
Corridor during the field investigation in 2001. 

Analytical Results 
A total of 15 surface and 20 subsurface soil samples were collected from former river meander
locations; 33 surface and 15 subsurface samples were collected from upland areas in the corridor; and
10 sediment, 7 surface water, and 6 pore water samples were collected from the Jordan River. Surface
and subsurface soil samples were collected from both banks of the Jordan River. In 2001, soil samples



were collected for analysis for the first time from the west bank of the Jordan River. 

Elevated levels of metals were detected in surface and subsurface soil samples. Organic constituents
were not detected in soil samples. Arsenic concentrations ranged from 19.5 mg/kg to 2,680 mg/kg in
surface meander samples; 30.9 mg/kg to 4,720 mg/kg in surface riparian samples; 1.1 B mg/kg to 1,160
mg/kg in subsurface meander samples; 2.7 J mg/kg to 20,400 mg/kg in subsurface riparian samples. Lead
concentrations ranged from 115 mg/kg to 9,540 mg/kg in surface meander samples; 42.6 mg/kg to 17,300
mg/kg in surface riparian samples; 5.3 mg/kg to 3,270 mg/kg in subsurface meander samples; and 9.1
mg/kg to 26,300 mg/kg in subsurface riparian samples. Detected concentrations of arsenic in sediment
samples ranged from 7.3 J mg/kg to 96.2 mg/kg, and detected concentrations of lead ranged from 22.8 U
mg/kg to 721 mg/kg. No organic constituents were detected in the sediment. Detected concentrations of
dissolved arsenic in Jordan River water samples ranged from 8.6 B :g/L to 17.2 :g/L, and detected
concentrations of dissolved lead ranged from 2.6 B_J :g/L to 25.0 J :g/L. No organic constituents were
detected. Detected concentrations of dissolved arsenic in pore water samples collected from beneath
the Jordan River ranged from 26.4 :g/L to 236 :g/L. Dissolved concentrations of lead were not
detected. PCE was detected in five of the six pore water samples at concentrations ranging from 0.9
:g/L to 29 :g/L. Concentrations of arsenic and lead in the surface and subsurface soils based on the
1994 EE/CA and 2001 field investigations are shown in Figures 5-6 through 5-13. [Note: The suffix
shown immediately following a concentration value is the data qualifier. A single J indicates that the
value is qualified as estimated as evaluated by an independent data validator; the suffix B_J
indicates that the value is evaluated as estimated by the laboratory (B) and by the data validator
(J); U indicates that the value is qualified as undetected by the laboratory or data validator.] 

TCLP and SPLP Analytical Results 
None of the samples collected in this area have been analyzed by TCLP or SPLP. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Jordan River Riparian Area: 

Category III Materials: Portions of the surface and subsurface soils present. Soils contain
moderate to high concentrations of COCs. TCLP and SPLP testing have not been performed. Based
on the analyses performed on similar materials, these materials are assumed to not be capable
of producing leachable concentrations of COCs that could impact ground water quality. 

Category IV Materials: Slag materials present at the surface in this area. 

5.3.2.7 Other Areas Included in the MSW Focused Feasibility Study 

Three soil piles are present in the northeast area of OU2: the East Soil Pile, the West Soil Pile, and
Soil Fill Area 1. The East Soil Pile is reportedly soil material that was stripped from the Midvale
Slag OU1 site during road construction activities. Soil Fill Area 1 contains stockpiled soil from
remedial actions completed in Midvale Slag OU1. A limited number of soil samples have been collected
from these piles and the surrounding area during site investigations conducted during the EE/CA in
1993. 

Analytical Results 
During the EE/CA investigation, surface and subsurface samples were collected from drilled borings
completed in these piles and surrounding area in the northeast quadrant of the Site. The samples
collected were visually classified and analyzed for metals by XRF. A summary of the test results is
presented in Table 5-8. 

Interpretation of sample analytical results indicated that the upper (0 to 1 feet) soil interval in
those areas of the OU2 site did not have metal concentrations consistently above the preliminary
remediation goals (PRGs) selected during the 1994 EE/CA (arsenic - 700 mg/kg, lead – 2,000 mg/kg). 

Samples collected during OU1 removal actions that are representative of the material in Soil Fill Area
1 contained lead and arsenic in concentrations ranging from 442 mg/kg to 1, 456 mg/kg, and 74 mg/kg to
288 mg/kg, respectively. 

TCLP and SPLP Test Results 
None of the samples collected in this area have been analyzed by TCLP or SPLP. 



Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified:

Category III Materials: Small portions of the surface and subsurface soils present in the
northeast area, the East Soil Pile, the West Soil Pile and Soil Fill Area 1. Soils contain
moderate concentrations of COCs. TCLP and SPLP testing have not been performed. Based on
analyses performed on similar materials, these materials are assumed to not be capable of
producing leachable concentrations of COCs that could impact ground water quality. 

Category IV Materials: Slag materials are present at the surface in this area. 

5.3.3 Slag and Associated Contaminated Soils 

Figure 1-2 shows the four areas on OU2 with slag- covered surfaces. These areas were designated Areas
B, D, E, and F during the EE/ CA. Slag within each area is present in piles designated Pile A through
Pile F. These piles are distributed across the ground surfaces. Piles A through E are topographically
discernible piles, whereas Pile F is a layer with a relatively flat, though not necessarily
horizontal, surface. 

Based on the historical research of the former smelting facility, the material in each pile may differ
somewhat based on process of origin. For example, Piles A and B are designated in this report as air-
cooled slag piles and have probably been reworked since being deposited. Piles A and B are in the Air-
Cooled Slag Area (Area B), which comprises the relatively low-lying area that is covered with slag
between the terrace and Jordan River. Although the surface of this area appears to be covered with
ripped slag (water-quenched), the underlying material is thought to be hard, massive, or monolithic
slag (air-cooled slag). Air-cooled slag is gray to dark gray and is occasionally glassy. Pile C is a
location where reject material was placed by the former slag recovery operation. This pile may
therefore contain slag from all areas of the Site. Pile D is designated as the water- quenched pile
based on its fine grain size and dark black color and glassy luster. These two piles are located in
Area D. Pile E is located in Area E and is designated as the Iron Slag Area because of the iron oxide
staining on this material. This slag is the product of the early copper smelter, Bingham Copper & Gold
Mining Company’s Copper and Gold Smelter, that occupied the area of the Butterfield Lumber Company.
Pile F is designated as the Copper Slag Area (Area F shown on Figure 1-2) and likely contains slag
from the other copper smelter that once occupied that area. Slag from Area F is currently in the
process of being removed from the Site by Kennecott for reuse in a smelting process. 

There are five areas of fill or stockpiled soil that occur within or adjacent to the slag areas. These 
are as follows: East Soil Pile, West Soil Pile, Soil Fill Area 1, Soil Fill Area 2, and Soil Fill Area 
3. 

The locations of these areas are shown in Figure 1-2. The East and West Soil Piles and the Soil Fill
Area 3 are described in Section 5.3.2. Soil Fill Areas 1 and 2 were visually inspected during a site
visit in July 2001. Soil Fill Area 1 is situated immediately adjacent and west of Pile E. This fill is
from the remedial action completed in Midvale Slag OU1 (Winchester Estates). This fill was probably
not placed over any of the slag in Area E. Soil Fill Area 2 is situated in a portion of Area B where
most of the slag material has been removed; the average thickness of the fill is estimated to be 10
feet. This fill material was obtained during the reconstruction of Interstate Highway 15 in the
vicinity of 2100 South Street and appears to consist of well- graded sand and gravel with cobbles and
a high percentage of fine-grained material. A significant amount of construction debris was also
observed in the fill in this area. The fill material is being brought to the site as part of an
agreement between Littleson and Kennecott to exchange copper slag for fill material. 

In addition to the areas of fill and stockpiled soil, there are a number of non- hazardous items that
have been placed in the slag areas by the current owner of the Site, including reinforced concrete
piping, salvaged construction equipment, and other salvaged construction material. The Superfund
remedy will not address these items. 

A summary of the approximate surface areas and volumes for each slag area, as defined above, is
presented in Table 5-9. The waste volumes were computed based on the Site topographic map for the
current ground surface and the estimated native soil surface (Figure 5-15). A map showing the
difference between the Site topographic map and the estimated native soil surface is shown in Figure
5-16. Additional information regarding the various slag areas is provided in subsequent sections. 



5.3.3.1 Air-Cooled Slag Area 

Surface and subsurface samples were collected from exploration borings, test pits, as grab samples in
pile traverses, and by hand augering in the Air-Cooled Slag Area during the site investigation
completed for the EE/CA in 1993. The slag that constitutes the railroad berm is included in the Air-
Cooled Slag Area. All samples were analyzed for metals by XRF. Selected samples were also analyzed per
Contract Laboratory Program (CLP) methods for Target Analyte List (TAL) metals, cyanide, TCLP-metals,
SPLP-metals, specific gravity and grain size distribution, pH, sulfate, chloride, neutralization
potential, and forms of sulfur. 

Analytical Results 
A summary of the XRF results for samples collected in the Air-Cooled Slag Area is presented in Table
5-10. A comparison between the TAL and XRF results (1993 data) indicated that TAL metal analyses were
frequently a factor of 10 less than the XRF results. A laboratory error in the TAL results was
suspected of producing the offset. As a result, the XRF results have been considered more defensible. 

TCLP and SPLP Analytical Results 
A summary of TCLP and SPLP tests conducted on slag samples collected from the Air-Cooled Slag Area is
presented in Table 5-11. Twelve of the samples were collected from traverses on slag Piles A and B and
three were collected from boring SWDB-18. 

The TCLP analyses indicate that the 12 samples obtained from slag Piles A and B exhibited TCLP-lead
concentrations ranging from 11,300 :g/L to 27,000 :g/L. These concentrations are well in excess of the
regulatory level for lead of 5,000 :g/L. Additionally, sample SGGR-02-SL-H had a TCLP-cadmium
concentration of 1,230 :g/L as compared with the regulatory level of 1,000 :g/L.

The air-cooled slag samples, which had relatively high TCLP concentrations, exhibited far less
leachability in the SPLP tests. SPLP-lead ranged from 5.9 :g/L to 164 :g/L, and SPLP-cadmium was
detected (slightly above detection limits) in only two air- cooled slag samples. 

Variation in Metal Concentrations with Grain Size 
Six air-cooled slag samples were collected for field sieving and separate XRF analysis of the
field-sieved fractions. Sieve samples representing the defined fine, medium, and coarse fraction of
each whole sample were collected. The data indicates that lead and arsenic concentrations are
inversely correlated with grain size. Elevated lead and arsenic concentrations are pronounced in the
fine component and are especially pronounced in the arsenic analysis. This trend generally holds true 
for copper and zinc but is more pronounced for cadmium. 

Other Analyses 
Additional analyses, including water soluble chloride and sulfate, neutralization potential, sulfur
forms, and pH, were performed on selected air- cooled samples. Although not directly measured in the
water-soluble extracts, carbonate was estimated from the neutralization potential results.
Neutralization potential is reported in units of tons of calcium carbonate (CaCO3) equivalents per 
thousand tons of material. 

Generally, the pH of the air-cooled slag was similar to that of the other slag types. However, the
anion concentrations are higher for this slag compared to the water-quenched slag. Total sulfur
consists of sulfate sulfur, pyritic sulfur, and nonextractable sulfur. Sulfate sulfur was the largest
contributor to total sulfur in the air-cooled slag, with the exception of a single sample collected at
SWDB-10 where the measured nonextractable sulfur value was 0.43 percent. 

The granular slag used to construct the railroad berm was air-cooled slag, with an observed average
grain size of approximately 50 millimeters (mm). In the vicinity of the trestle in the north central
portion of the site, the berm was constructed on massive air-cooled slag, with granular air-cooled 
slag being used for ballast. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Air- Cooled Slag Area: 

Category IV Materials: The air-cooled slag. SPLP testing indicates that this slag is not
leachable in concentrations that can impact ground water quality. 



Category III Materials: A portion of the contaminated soil underlying the slag. 

5.3.3. 2 Water-Quenched Slag Area 

Surface and subsurface samples were collected from exploration borings, in test pits, as grab samples
in pile traverses, and by hand augering in the Water-Quenched Slag Area during the site investigation
completed for the EE/CA in 1993. Water-quenched slag samples were collected from traverses in Pile D.
Additional slag samples were collected from in and around Pile C, which contains both air-cooled and
water-quenched slag. All samples were analyzed for metals by XRF. Selected samples were also analyzed
under CLP protocol for TAL metals, cyanide, TCLP-metals, SPLP-metals, specific gravity and grain size
distribution, pH, sulfate, chloride, neutralization potential, and forms of sulfur. 

Analytical Results 
A summary of the XRF results for samples collected in the Water-Quenched Slag Area is presented in
Table 5-12. A comparison between the TAL and XRF results (1993 data) indicated that TAL metal analyses
were frequently a factor of 10 less than the XRF results. A laboratory error in the TAL results was
suspected of producing the offset. As a result, the XRF results have been considered more defensible. 

TCLP and SPLP Analytical Results 
A summary of TCLP and SPLP tests conducted on slag samples collected from the Water-Quenched Slag Area
is presented in Table 5-11. Twelve water-quenched slag samples were collected from traverses on slag
Pile D, three were collected from a traverse on slag Pile C (the mixed slag pile), and two were
collected from boring SWDB-10. 

The TCLP analysis indicates that the water-quenched slag samples did not contain leachable metals
concentration that exceed TCLP regulatory levels. These samples exhibited relatively low TCLP-lead
and-arsenic concentrations, with maximum values of 451 :g/L and 357 :g/L, respectively. TCLP-cadmium
was not detected in any of the samples analyzed. 

The water-quenched slag samples exhibited variable leachability results in the SPLP tests (as compared
with TCLP). The maximum respective SPLP values for lead, arsenic, and cadmium were 1,130 :g/L, 137
:g/L, and 26.7 :g/L. The SPLP tests yielded generally higher concentrations than TCLP tests; however,
a given elevated TCLP value was not necessarily associated with a correspondingly elevated SPLP value
in the same sample, and vice versa. For example the TCLP-arsenic value for sample SGGR-10-SL-E was 260
:g/L while the SPLP-arsenic level was 78 :g/L. Conversely, the highest SPLP-lead value was found in
sample SGGR-10-SL-1 at 1,130 :g/L while the TCLP-lead value for the same sample was 1.8 g/L. In spite
of the mixed results, the generally lower leachable metals concentrations found in the water-quenched
slag may be indicative of the more efficient and more recent metals extraction process that was in
operation at the time this slag was generated. The low leachability of metals in water-quenched slag
is due in large part to the fixation of lead, zinc, cadmium, arsenic oxides, etc. in an amorphous
glassy phase and to more modern and efficient smelting technologies and processes. 

Variation in Metal Concentrations with Grain Size 
Two water-quenched slag samples were collected for field sieving and separate XRF analysis of the
field-sieved fractions. Sieve samples representing the defined fine, medium, and coarse fraction of
each whole sample were collected. In the field-sieved samples SGFS-09-SL and SGFS-10-SL, the lead
concentrations in the fine components (10,658 ppm and 11,781 ppm, respectively) are higher than those
in the medium and coarse components. However, in both samples, the coarse component exhibited a
slightly higher lead value than the medium component. 

This same anomalous trend holds true for the arsenic concentration in sample SGFS-10-SL where the
arsenic value of the fine component was reported at 1,419 ppm. The trend in sample SGFS-09-SL,
however, was the more expected and more prevalent trend where metals concentrations are inversely
correlative with grain size. This mixed trend is also exhibited in the XRF analyses for cadmium,
copper, and zinc. 

Other Analyses 
Additional analyses, including water-soluble chloride and sulfate, neutralization potential, sulfur
forms, and pH, were performed on selected water-quenched slag samples. Although not directly measured
in the water-soluble extracts, carbonate was estimated from the neutralization potential results.
Neutralization potential is reported in units of tons of CaCO3 equivalents per thousand tons of
material. 



The concentrations of anions detected in the water-quenched slag samples were generally lower than
those in the other slag types. The pH of several of the water-quenched slag samples was the highest
observed of any of the smelter waste materials. Each of the water-quenched slag samples exhibited
total sulfur weight percentages of less than 0.01. 

Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Water-Quenched Slag Area: 

Category IV Materials: The water-quenched and air-cooled slag. SPLP testing indicates 
that these slag materials are not leachable in concentrations that can impact ground water 
quality. 

Category III Materials: A portion of the contaminated soil underlying the slag. 

5.3.3.3 Copper Slag Area 

Surface and subsurface samples were collected from exploration borings in the Copper Slag Area during
the site investigation completed for the EE/CA in 1993. Five copper slag samples were collected from
borings SWDB-26, SWDB-27, and SWDB-28. All samples were analyzed for metals by XRF. Selected samples
were also analyzed under CLP protocol for TAL metals, cyanide, TCLP-metals, SPLP-metals, specific
gravity and grain size distribution, pH, sulfate, chloride, neutralization potential, and forms of
sulfur. 

Analytical Results 
A summary of the XRF results for samples collected in the Copper Slag Area is presented in Table 5-13.
A comparison between the TAL and XRF results (1993 data) indicated that TAL metal analyses were
frequently a factor of 10 less than the XRF results. A laboratory error in the TAL results was
suspected of producing the offset. As a result, the XRF results have been considered more defensible. 

TCLP and SPLP Analytical Results 
A summary of TCLP and SPLP tests conducted on slag samples collected from the Copper Slag Area is
presented in Table 5-11. One copper slag sample collected from boring SWDB-26 was analyzed for
TCLP-metals and SPLP-metals. The TCLP analysis indicates that the sample contained a lead
concentration of 7,170 :g/L that exceeds the TCLP regulatory level of 5,000 :g/L. The TCLP-arsenic
value was very low at 13.6 :g/L; however, the TCLP value for cadmium was 887 :g/L, which is near the
regulatory level of 1,000 for cadmium. 

The copper slag samples exhibited an inverse relationship in the comparison of SPLP results, with TCLP
results for the target metals. The respective SPLP values for lead, arsenic, and cadmium were 6.1
:g/L, 111 :g/L, and 4.5 :g/L. SPLP-lead and-cadmium concentrations were relatively low, whereas the
TCLP-lead and-cadmium concentrations were elevated. Conversely, the SPLP-arsenic concentrations were
elevated compared to the TCLP- arsenic concentrations. 

Variation in Metal Concentrations with Grain Size 
One copper slag sample was collected for field sieving and separate XRF analysis of the field-sieved
fractions. Sieved samples representing the defined fine, medium, and coarse fraction of each whole
sample were collected. In the field-sieved sample SGFS-02-SL, the lead concentrations in the fine,
medium, and coarse fractions were 5,674 ppm; 3,171 ppm; and 1,177 ppm, respectively. The respective
arsenic concentrations for those fractions were 523 ppm, 228 ppm, and 158 ppm. 

These results indicate a near "linear" inverse correlation between metals concentration and grain
size. A similar trend holds true for zinc and cadmium concentrations; however, the trend for copper is
reversed. 

Other Analyses 
Additional analyses, including water- soluble chloride and sulfate, neutralization potential, sulfur
forms, and pH, were performed on one copper slag sample. Although not directly measured in the water-
soluble extracts, carbonate was estimated from the neutralization potential results. Neutralization
potential is reported in units of tons of CaCO3 equivalents per thousand tons of material. 



Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Copper Slag Area: 

Category IV Materials: The copper slag. SPLP testing indicates that this slag is not leachable
in concentrations that can impact ground water quality. 

Category III Materials: A portion of the contaminated soil underlying the slag. 

5.3.3.4 Iron Slag Area 

Surface and subsurface samples were collected from exploration borings, in test pits, as grab samples
in pile traverses, and by hand augering in the Iron Slag Area during the site investigation completed
for the EE/CA in 1993. Twenty-three iron slag samples were collected from slag pile boring SGDB-01,
from borings SWDB-07 and SWDB-8, and as grab samples in pile traverses SGGR-05 and SGGR-06. All of the
preceding sample locations were on or in the vicinity of slag Pile E. All samples were analyzed for
metals by XRF. Selected samples were also analyzed under CLP protocol for TAL metals, cyanide, TCLP-
metals, SPLP-metals, specific gravity and grain size distribution, pH, sulfate, chloride,
neutralization potential, and forms of sulfur. 

Analytical Results 
A summary of the XRF results for samples collected in the Iron Slag Area is presented in Table 5-14. 
A comparison between the TAL and XRF results (1993 data) indicated that TAL metal analyses were
frequently a factor of 10 less than the XRF results. A laboratory error in the TAL results was
suspected of producing the offset. As a result, the XRF results have been considered more defensible. 

TCLP and SPLP Analytical Results 
A summary of TCLP and SPLP tests conducted on slag samples collected from the Iron Slag Area is
presented in Table 5-11. Six iron slag samples collected from slag pile traverses SGGR-05 and SGGR-06
were analyzed for TCLP-metals and SPLP-metals. The TCLP analysis indicates that the iron slag samples
collected did not contain metals concentrations that exceed TCLP regulatory levels. These samples
exhibited moderate TCLP-metals values, with maximum TCLP-lead,-arsenic, and-cadmium concentrations of
3,050 :g/L; 431 :g/L; and 702 :g/L, respectively. The iron slag samples exhibited generally lower
leachability results in the SPLP tests (as compared with TCLP). The maximum respective SPLP values for
lead, arsenic, and cadmium were 593 :g/L, 241 :g/L, and 14.7 :g/L. 

Variation in Metal Concentrations with Grain Size 
It is believed that the material previously described as iron slag was originally deposited at the
Site in the form of massive heaps lacking granular consistency. Therefore, the granular material
obtained for field sieving was the apparent result of natural weathering and/or the artificial
pulverization of the massive material by the slag industry, which operated on the Site. One iron slag
sample was collected for field sieving and separate XRF analysis of the field-sieved fractions. Sieved
samples representing the defined fine, medium, and coarse fraction of the sample were collected. In
the field-sieved sample SGFS-08-SL, the lead concentrations in the fine, medium, and coarse fractions
were 1,812 ppm; 1,400 ppm; and 954 ppm, respectively. The respective arsenic concentrations for those
fractions were 199 ppm, 125 ppm, and 138 ppm. The results of analysis of lead indicate the common
inverse correlation between lead concentration and grain size. However, the arsenic results show an
irregular relationship for arsenic, with the medium fraction having a lower concentration. The fine
fraction, nevertheless, has a higher arsenic concentration than either the medium or the coarse
fraction. 

Other Analyses 
Additional analyses, including water-soluble chloride and sulfate, neutralization potential, sulfur
forms, and pH, were performed on the iron slag samples. Although not directly measured in the water-
soluble extracts, carbonate was estimated from the neutralization potential results. Neutralization
potential is reported in units of tons of CaCO3 equivalents per thousand tons of material. 

As in the air-cooled and copper slag samples, sulfate sulfur contributed the greatest to the total 
sulfur contents in these samples. The pH of the iron slag was very similar to that of the air-cooled 
slag.



Summary 
Based on the analyses performed for the materials present, the following categories of materials have
been identified in the Iron Slag Area: 

Category IV Materials: The iron slag. SPLP testing indicates that this slag is not leachable in
concentrations that can impact ground water quality. 

Category III Materials: A portion of the contaminated soil underlying the slag. 

5.3.3.5 Slag Characteristics 

This section contains information obtained from Volume 1 of the EE/CA on the physical and chemical
characteristics of the various slag materials on the OU2 site. Additional details are provided on the
slag material, including a summary of acid- base accounting, particle size distributions, and
geotechnical properties. 

Slag Acid-Base Accounting 
The neutralization potential of overburden materials measures the amount of neutralization capacity
present in the material. The neutralization potential, expressed as tons of calcium carbonate per
1,000 tons of material (t/kt) for all of the slag samples ranged from 14 to 352. Differences in the
potential for neutralization between the types of slag samples exist. For example, the neutralization
potential geometric mean for the water-quenched slag samples was 68 t/kt compared to 41 t/kt for the
air-cooled samples and 39 t/kt for the iron slag. 

Acid-base accounting is used at mining operation sites to evaluate overburden materials that are
potentially acid-toxic. Two quantitative terms are used in the accounting procedure, neutralization
potential and maximum potential acidity based on total sulfur and are both expressed as tons of
calcium carbonate per 1,000 t/kt. When part of the sulfur is present in nonacid producing forms, the
maximum potential acidity is overestimated. For this reason, the maximum potential acidity based on
pyritic sulfur (pyrite occurring as a common sulfur bearing phase in mining wastes) can also be
calculated from the stoichiometric equation of pyrite oxidation. The weathering (oxidation) of pyrite
can create acidic conditions in the soil, which can enhance the leaching and migration of metals into
subsurface. 

Potentially acid-toxic material can be defined as any earth material having a net potential deficiency
of 5.0 tons of calcium carbonate equivalent or more per ton of material. In addition, those rock
materials having a pH of less than 4.0 in pulverized rock slurry in distilled water are defined as
acid-toxic. None of the slag samples that were analyzed were net acid-producing. The pH measurements
for all slag samples were greater than 4.0. 

Results of Particle Size Distribution Analysis 
The water-quenched slag samples were quite uniform in that each had a mode of 0.42 mm. The air-cooled
slag generally had a larger grain- size mode, ranging from 0.42 mm to 6.35 mm. The mean grain size
diameter of the air-cooled slag was larger than the water- quenched slag.

Summary of Slag Geotechnical Properties 
A variety of geotechnical tests were performed on slag during the beneficial reuse study. A summary of
the testing program and results of the tests are presented in Appendix B of the Final Focused
Feasibility Study for the Slag Area in Operable Unit 2. Samples of slag were collected from Piles A
and B in Area B, Piles C and D in Area D, Pile E in Area E, and from Area F. Thirteen samples were
analyzed, five composite samples (designated with a C), and eight discrete samples (designated with a
D). All samples were obtained from test pits and were in granular form. No samples of the
well-consolidated slag have been obtained for geotechnical testing. 

Of the 13 samples, no sample contained more than 5 percent fine-grained material (passing the No. 200
sieve), and 9 of the 13 samples had few or no particles exceeding 0.5 inches in diameter. The
materials are cohesion-less and classified as well graded to poorly graded gravel with sand and well
graded to poorly graded sand. Unit weights of the material are in the range of 130 pounds per cubic
foot (pcf) in Piles A, B, and C; 110 pcf in Pile D; and 100 pcf in Area F. In-place densities were
measured in each pile by nuclear density gauge and range from 67.6 percent in Pile D to 85. 6 percent
in Area F of each respective maximum dry density. 



5.3.4 Ground Water 

Ground water conditions at Midvale Slag OU2 were initially investigated in 1986 as part of a
preliminary characterization of the Site. Ground water conditions have subsequently been investigated
as part of the EE/CA in 1994, as a supplemental remedial investigation in 1997 and 1998, and during
the site characterization in 2001 and 2002. All well locations are presented on Figure 5-17. 

The EE/CA was completed in two phases. Phase 1 consisted of installing and sampling 2 monitoring
wells, sampling of 12 existing monitoring wells and 2 water supply wells, and collection of 25 ground
water samples, using a Geoprobe® unit. Phase 2 was conducted to evaluate the potential for slag
material to be a source for ground water contamination. Ten monitoring wells were installed and
sampled along with sampling of existing monitoring wells and water supply wells on site and two OU1
monitoring wells. 

The Supplemental RI was completed in four phases. Phases 1 and 2 (September 1997) consisted of
measuring water levels, collecting ground water samples from existing wells, and collecting ground
water samples from 10 cone penetrometer locations along the western boundary of the Site. During Phase
3 (September 1997 to January 1998), 19 additional monitoring wells were installed, 9 test pits were
excavated, and 2 surface water samples were collected from the Jordan River. Phase 4 (March 1998)
consisted of installing 10 additional monitoring wells: 9 in the Perched Unit and 1 in the US&G
Aquifer. 

During the investigation in 2001, two new monitoring wells were installed; one well (MW-500) was
installed in the US&G Aquifer along the eastern boundary of OU2 and one well (WE-100) in the
northwestern corner of OU1. Ground water samples were collected from these wells, 13 existing OU1
wells, and 19 existing OU2 wells. Water levels were measured in the wells sampled.

During the Phase II site investigation conducted in 2002, four new monitoring wells were installed;
three wells were installed along the up gradient Site boundary and one off site on city property.
Ground water samples were collected from these newly installed wells and from 38 selected monitoring
wells completed in the US& G Aquifer. Three sets of ground water level measurements were collected
from the newly installed wells and the 38 sampled wells: two prior to the Phase II investigation in
2002 and one following the monitoring well installation. 

A summary of Site ground water quality is presented in the following sections for the three
water-bearing units present: the Perched Unit, the US& G Aquifer, and the Deep Principal Aquifer. 

5.3.4.1 Perched Unit
 
TAL Metals Results 
Selected inorganic constituents detected in ground water samples collected from the Perched Unit are
presented in Figure 5-18. A comparison of the maximum concentration detected in the Perched Unit to
the background concentration range and Safe Drinking Water Act (SDWA) MCLs is provided in Table 5- 15. 

With the exception of thallium, each of these constituents is related to source areas on the OU2
terrace and baghouse areas. Thallium is a ubiquitous element that may have elevated ambient
concentrations. 

Dissolved arsenic concentrations from the Supplemental RI were used to generate an arsenic
isoconcentration map that is presented as Figure 5-19. As the contours were drawn, one arsenic plume
is interpreted, which is oriented with the long axis towards the northwest, with highs at PW-103 (near
the former arsenic plant) and at PW-104/PW-106 (near the former baghouse area). An isoconcentration
map for dissolved arsenic based on the 2001 sample results is presented in Figure 5-20. These
interpretations assume that the Perched Unit is a continuous hydrogeologic unit. However, based on
potentiometric measurements and observations from drilling on the terrace, this is likely an overly
simplistic interpretation. It may be that ground water flows in channels or zones within the terrace
deposits and/or the ground water is present in pockets with little connection to other parts of the
unit. 

Baghouse dust samples collected during the EE/CA exhibited extremely high concentrations of arsenic
(20,311 ppm), lead (478,827 ppm), and cadmium (44,373 ppm). Based on these contaminant levels and the
relative proximity of the Baghouse Dust Pond to the contaminant plume, baghouse dust appears to be a
major contributor of heavy metals to the ground water system. The observed cadmium concentrations in



the Perched Unit and US&G Aquifer is likely originating from the Baghouse Dust Pond and possibly the
former old baghouse cellar. Cadmium is more localized in extent compared to arsenic. Wells immediately
down gradient of these areas (PW-106 and PW-107) have elevated cadmium concentrations, whereas wells
up gradient show no elevated levels. 

Two Perched Unit ground water samples (PW-103 and PW-111) were selected for arsenic speciation
analyses. The PW-103 sample had the majority of dissolved arsenic in the reduced (As+3) form, which is
geochemically more mobile than the As+5 form. Soil samples (sample ID M-SO-SB-103) collected during
installation of PW-103 were leached using the modified SPLP method; leachate was speciated. Those
results also indicated a predominance of the As+3 form (an As+3 to As+5 ratio ranging from 3:1 to
10:1) in the soil column. The arsenic species in those samples are in direct contrast to those
observed in the ground water sample from well PW-111, which had an As+3 to As+5 ratio of 1:344. Redox
conditions at the two well locations are dissimilar, resulting in arsenic at variable valence states.
Oxidation-reduction potential (ORP) was reported at -33 millivolts at PW-103 as compared to +127
millivolts at PW-111. Negative ORP measurements typically indicate reducing conditions in the aquifer
and suggest zones that are depleted with respect to oxygen. 

Anion and Other Water Quality Parameter Results 
Anion and other water quality parameter analytical results are summarized in this section. Comparisons
of the results to SDWA secondary maximum contaminant levels (SMCLs) and background concentration range
data are presented in Table 5-16. 

Organic Analyses 
During the Supplemental RI, one ground water sample, collected from PW-105, was analyzed for organic
constituents. Results indicated no VOCs were present above detection limits. During the field
activities in 2001, samples from eight Perched Unit wells were analyzed for VOCs and semi-volatile
organic compounds (SVOCs). Benzene was detected at 36 :g/L in PW-112 and at 2 J g/L in PW-113.
1,2-Dichloroethane was detected at 11 :g/L in PW-112 and at 12 :g/L in PW-113. No SVOCs were detected
in the perched well samples. 

5.3.4.2. Upper Sand and Gravel Aquifer 

TAL Metals Results 
A comparison of ground water sample analytical data to the background concentration range and SDWA
MCLs is provided in Table 5-17. 

Four of the five constituents appear to have sources on the terrace area or the Baghouse Dust Pond
since most constituents appear down gradient from these areas. The distribution of these constituents
in the US&G Aquifer is shown in Figure 5-21. The highest antimony, arsenic, and selenium
concentrations were observed at well MW-107, whereas the highest cadmium concentration was observed at
well MW-18. 

Thallium is elevated along the Jordan River and may be related to background concentrations since
elevated concentrations were detected along both the east and west sides of the river. Ground water
from the Site is not expected to flow under the Jordan River; thus, making it unlikely that elevated
thallium is related to site-specific sources. 

Antimony was detected in many wells across the Site in areas both up gradient of the primary source
areas and on the west side of the Jordan River. Although the more elevated levels detected near the
primary contaminant source areas are likely a result of leaching from contaminated MSW, antimony may
also be present in background ground water at concentrations slightly above the MCL. As corroborating
evidence, antimony was also detected at the Sharon Steel OU1 background well MW- 402 at 8.0 :g/L,
which is above the MCL.

Dissolved arsenic concentration data from the Supplemental RI were used to generate an arsenic
isoconcentration map presented as Figure 5-22. Results from the EE/CA field investigation
cone-penetrometer sampling (collected in 1993) were qualitatively used to establish bounds on the
data. An isoconcentration map for dissolved arsenic based on the 2001 sample results is presented in 
Figure 5-23. 

The data in Figure 5-22 has been interpreted to reflect the possible presence of two sources within 
the arsenic plume in OU2. One source is near the former Main Baghouse area and Baghouse Dust Pond. The
second source originates near the middle of the terrace. The two sources correlate with the arsenic



plant and old baghouse cellar. The plume trends toward the northwest but near the Jordan River trends
to the south. This apparent directional change is contrary to what would be expected based on the US&G
Aquifer's hydraulic gradient. This may be due to an additional arsenic source material buried near the
Air-Cooled Slag Pile in the vicinity of MW-106 and MW-20. During field activities in 2001, MW-106 and
MW-20 were not sampled. The data in Figure 5-23 has not been interpreted to reflect the possible
presence of two source areas or to reflect the possible influence of buried material in the vicinity
of MW-106 and MW-20. 

While arsenic and other metal concentrations are relatively elevated in the various slag material
types, they have been characterized as being relatively low in terms of leachability based on recent
laboratory testing. Test pits excavated in that area of the Site did uncover buried demolition debris
and other nonslag materials containing elevated total arsenic concentrations. For example, test pit
sample M-SF-TP-101-03 had concentrations of arsenic at 9,476 ppm; lead at 8, 500 ppm; and cadmium at
653 ppm. These materials may be contributing to the ground water arsenic plume in that area. 

Comparisons of dissolved metals concentrations between the years 1993, 1997, and 2001 indicate mixed
results over that period. Ground water dissolved arsenic and cadmium concentrations for four wells
located within the arsenic plume are presented in Table 5-18. 

Dissolved arsenic concentrations in ground water increased in MW-19 and MW-20 from 1993 to 1997. The
dissolved arsenic concentration has remained nearly unchanged in MW-19 since 1997. Arsenic
concentrations in MW-102 and MW-107 have increased from 1997 to 2001. Cadmium has remained below
detection levels in these wells. 

During the Supplemental RI Phase 4 field activities, a possible well-seal problem at monitoring well
MW-103 was evaluated. Three samples (designated MW-103A, MW-103B, and MW-103C) were collected from
MW-103 after purging approximately 10, 50, and 100 gallons, respectively. Arsenic concentrations in
those samples were 0.098, 0. 054, and 0. 043 milligrams per liter (mg/L), respectively. The arsenic
concentration at this well in the 1997 sample was 0.691 mg/L. The data comparison suggests that
drilling and well installation activities may have resulted in an initial elevated concentration but,
following purging additional well volumes, the concentration somewhat stabilized. 

Interpretation of arsenic speciation results indicates that, for the most part, the predominant
arsenic form in the US&G Aquifer is As+5. 

Anion and Other Water Quality Parameter Results 
Comparisons of results to SDWA SMCLs and background concentration range data are presented in Table
5-19. 

Organic Compound Analyses 
During the Supplemental RI, ground water samples from wells PW-103, MW-103, and PW-105 were analyzed
for VOCs due to proximity to suspected underground storage tanks. PCE was detected at a concentration
of 20 :g/L in MW-103. This chlorinated organic compound was identified during the EE/CA at former well
location MW-04 (8.0 :g/L), which was abandoned in preparation for the anticipated MSW removal action.
Ground water samples collected from a subset of the existing wells in OU1 and OU2 in June 2001 were
analyzed for VOCs and SVOCs. The analytical results indicated that PCE occurs in numerous US&G wells;
15 of 29 samples tested contained PCE. A map showing the distribution of PCE in the US&G ground water
is shown in Figure 5-24. The source of the PCE, a common solvent, is unknown at this time although
data indicates the source is located off site. 

During the field activities in 2002, samples from 38 US&G wells were analyzed for VOCs. Results of
this sampling event are discussed in the Phase II investigation report. The 2002 sampling documented
the presence of a PCE plume in the US& G aquifer. This plume passes through the Site from
approximately the Dahl ball field to the Jordan River. The source of this plume appears to be up
gradient and offsite. The distribution of PCE in the US&G Aquifer is shown in Figure 5-25. Currently
there is no indication that migration of VOCs is occurring into the Deep Principal Aquifer. The
evaluation of the presence of VOCs in deeper portions of the US&G Aquifer and the Deep Principal
Aquifer is limited and may constitute a data gap. 



5.3.4.3. Deep Principal Aquifer 

TAL Metals Results 
A comparison of the data to SDWA MCLs and background concentration range is provided in Table 5-20. 

Data from Deep Principal Aquifer samples indicate that the constituents present in the US&G Aquifer
and the Perched Unit have not migrated vertically downward into the deeper aquifer. Data that support
this conclusion are: 

• An upward gradient exists between the Deep Principal Aquifer and the US&G Aquifer. 

• An upward gradient exists within the US&G Aquifer due to discharge to the Jordan River. 

• Site-derived constituents are only present within the uppermost portion of the US&G Aquifer. 

• Sampling data do not indicate that site-derived constituents have migrated into the Deep
Principal Aquifer.

Geotechnical Laboratory Analyses 
Samples of the clay aquitard, present between the Deep Principal and US&G aquifers, at a depth of
approximately 141 feet bgs, were collected during monitoring well DP-102 installation. Those samples
(M-SO-DP-102-G1 through G3) indicate a lean clay to sandy silty clay material. Measured permeability
of one of those samples was 6x10-9 cm/sec, which is extremely low and can be interpreted in the area
of well DP-102 as a barrier to vertical contaminant migration from surficial aquifers to the Deep
Principal Aquifer. However, as discussed previously, the continuity of this clay aquitard across the
Site is questionable. The aquitard may be thin to completely absent at locations underlying the US& G
Aquifer contaminant plume.



SECTION 6 

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

This section discusses the current and reasonably anticipated future land uses and current and
potential beneficial ground and surface water uses at the Site. This information forms the basis for
reasonable exposure assessment assumptions and risk characterization conclusions presented in 
Section 7. 

6.1 LAND USES 

The City of Midvale recently revised its general plan, and the Midvale City Council subsequently
adopted it in May 2000. Most of the information in this subsection is taken from that document. 

Midvale and an adjacent community, Union Fort, merged in 1998, essentially doubling the city in size
to 6 square miles. The new entity is also named Midvale and has a population of 27,029 (2000 Census).
Thirty percent of the population is under 18 years of age. 

Based upon 1998 estimates, approximately 64.5 percent of Midvale's households have incomes below
$38,560, the moderate- income level for a four-person household. Approximately 49.8 percent of
Midvale's households have incomes below $28, 920 (low-income level), 41 percent of Midvale's household
have incomes below $24,100 (very low income level); and 21.7 percent of the households have incomes
below $14,460. 

The Old Town and Avenues residential neighborhoods, including historic downtown Midvale, as well as a
strip of industries and businesses along the northern section of 700 West, are adjacent to the Midvale
Slag site. Approximately 15 percent of the city's population resides in these two neighborhoods, or
4,200 persons. According to the 2000 Census, 42 percent of the Old Town and Avenues neighborhoods are
of Hispanic origin. 

There are an estimated 700 acres of vacant land in Midvale out of 3,605 total acres, or just under 20
percent of the city. Counted in the 700-acre plus vacant land total are the two Superfund sites:
Midvale Slag and Sharon Steel. The two Superfund sites contain most of the vacant land in the city and
provide the most obvious opportunities for development. The majority of the remaining vacant land is
found in small parcels interspersed throughout the developed areas of the city. 

EPA has embarked on a national effort, called the Superfund Redevelopment Initiative, to help
communities return Superfund sites to productive use. After studying the redevelopment process at
sites where reuse has already occurred, EPA has begun to implement the Superfund Redevelopment
Initiative on a pilot basis to demonstrate and improve the techniques it has developed. In July 1999,
EPA awarded nearly $1 million to 10 local governments to serve as a first round of Superfund
Redevelopment Initiative pilots. Each region selected one Superfund site for a pilot for the first
round. Midvale Slag is Region 8's pilot for the Superfund Redevelopment Initiative. 

Midvale proposed to use Superfund Redevelopment Initiative pilot funds to examine a range of uses for
the property including open space and parks, residential, and commercial/industrial. The city formed a
stakeholder group, made up of government officials, community members, and property owners, to hold
monthly meetings on reuse of the Site. The city also hired a consulting firm to develop a reuse plan
for the site. The plan, titled Bingham Junction Reuse Assessment and Master Plan (Bingham Junction
Plan), was completed and presented to the Midvale City Planning Commission and Midvale City Council in
April 2000. The Midvale City Council adopted the plan on August 15, 2000, with the recommendation from
the Midvale City Planning Commission. 

The Bingham Junction Plan is the city’s official vision of possible future uses of the site. The Site
historically was zoned heavy industrial, but the City Council approved an additional section to its
land use ordinance in November 2001 that establishes the Bingham Junction Zone. This new zone provides
the standards for land development on the Site in a way that is supportive of the remediation, and
acknowledges and accommodates the contamination that will remain on site. The zone recognizes the
Site’s Superfund status and allows a mix of uses generally consistent with the Bingham Junction plan.
Midvale City envisions multiple future uses for the Site, including residential, office space,
commercial, light industrial, and transit areas. A recreational park would run the entire length of
the Site along the Jordan River. Additionally, the southernmost portion of OU2 may include a



historical park around the Pioneer Cemetery and is currently envisioned as an extension of historic
downtown Midvale, which is residential and commercial. 

It is recognized that the Bingham Junction Plan is the city's official vision of the possible future
uses of the site. The property owners or future developers are required to submit for approval a
master plan for the areas, which meets the city’s goals and responds to development and market needs
prior to any redevelopment on the Site. EPA intends to attempt to keep options for future development
as open as possible while determining the appropriate course of action for remediation of the Site. 

6.2 GROUND AND SURFACE WATER USES 

6.2.1 Ground Water Uses 

A summary of the local hydrogeologic system and ground water use at the Site is presented in Section
5.2.5. There are three water- bearing units present at the site, the Perched Unit, the US&G Aquifer,
and the Deep Principal Aquifer.

The Perched Unit is not capable of yielding water to wells in usable quantities in the vicinity of the
Site. Water from the Perched Unit is not currently being extracted for any use and this unit is not
considered a viable future source of water. 

The US&G Aquifer is not currently being used as a water supply source in the vicinity of the Site and
is not an important source of drinking water for the southwest Salt Lake Valley. Recent plans have
been made regarding the potential development of the US&G Aquifer as a municipal source (see section
5.2.5.4); however, no plans have been approved to date. The development of the US&G Aquifer is not
considered a scenario of concern. Reasons for this conclusion are presented in the following
paragraphs. 

The Deep Principal Aquifer is extensively used throughout the Salt Lake Valley. The City of Midvale
has 6 public supply wells completed in this aquifer. The closest well to the Site is the Murray City
Well No.7 located on OU1. The Deep Principal Aquifer is separated from the US&G Aquifer by a confining
unit. In addition, the lower portion (approximately 120 feet) of the US&G Aquifer at the Site is
uncontaminated and ground water flow is from the Deep Principal Aquifer upward to the US&G Aquifer.
Pathways do not currently exist from the contamination at the Site to the Deep Principal Aquifer. A
pathway to the Deep Principal Aquifer is unlikely to develop in the future since the State Engineer
has closed the Deep Principal Aquifer to additional appropriation and may impose limitations on
existing appropriations where excessive withdrawals are causing definite and significant harm to the
ground water system. 

• Reasonably anticipated future land use. EPA policy directs that decision makers take into
account “reasonably anticipated future land uses” when making remedial decisions. The scenarios
used to evaluate risks to human health are based on anticipated future land uses as defined by
the City of Midvale (which has jurisdiction over development of the Site) and the property
owner. The risk assessment scenarios take into account potential residential, commercial,
industrial, and recreational uses anticipated in the City’s Bingham Junction master plan, which
has been adopted by the City Council. This plan underlies the Site’s current and future zoning
and is the foundation for the re-development options now being developed by the property owner.
Nothing in the Bingham Junction master plan, the site’s zoning, or the property owner’s
re-development plans contemplates use of the US&G Aquifer as a water supply for future
residents, workers, or recreational users. 

• Existing water quality. Water quality standards adopted by the State of Utah for this reach of
the Jordan River and its alluvium (of which the US&G Aquifer is a part) are not consistent with
drinking water uses. Under the State’s water quality management program, this reach of the
river has not been designated as a “beneficial use” for drinking water. The State’s adopted
water quality standards relate to agricultural uses, fisheries, and recreational use; these
uses were considered by EPA when evaluating risks and developing alternate concentration limits
(ACLs). 

Water in the alluvial (US&G) Aquifer is considered to be a potential source of drinking water under
Utah’s ground water protection program. However, water in both the Jordan River and its alluvial
aquifer are presently not suitable for human consumption without treatment. High levels of naturally
occurring total dissolved solids (TDS) render the uncontaminated portions of the aquifer unsuitable



for human use. The Jordan River also carries high concentrations of metals, a tangible reminder of the
district’s history as a mining, milling, and smelting region. Both TDS and metals (including arsenic,
the contaminant of concern in the contamination plume on the Midvale site) can be treated to levels
safe for human consumption through readily available treatment technologies. Reverse osmosis, a form
of treatment routinely used by public water suppliers, can effectively remove all dissolved solids
(including TDS and metals such as arsenic) from water intended for human consumption.

• Present and future risk based on use of US&G Aquifer as a drinking water source. There is
virtually no present or future risk to human health from use of the US&G Aquifer as a source of
drinking water. EPA and the property owner can restrict use of private wells on the site
through deed restrictions and similar private-party land use restrictions. The City of Midvale
can provide further controls through land use regulations. Should a public water supplier
decide to develop the US&G Aquifer as a source of drinking water, that use would be governed by
regulations promulgated under the Safe Drinking Water Act. Under this statute, all public water
suppliers are required to meet legally enforceable concentration limits for a list of
identified contaminants (including arsenic) at the tap. A public water supplier subject to
these regulations is therefore required to treat water to levels fit for human consumption
before delivering water to its users. 

• Contaminant migration. Modeling performed by EPA demonstrates that pumping in the US&G Aquifer
may change flow rates and patterns over time. Should the US&G Aquifer be developed as a source
of drinking water, the nature and rate of change within the aquifer will be determined by the
water management decisions made about where wells are placed and the rate of pumping (flow
rates) at which wells are operated. Decisions made by water suppliers/developers and State
governing bodies will ultimately determine if and by how much patterns and flow rates within
the US&G Aquifer are changed in future. 

6.2.2 Surface Water Uses 

The Jordan River forms the western boundary of the Site. Classification of the Jordan River near the
Midvale Slag OU2 is as follows: Class 2B - Protected for boating, water skiing, and similar uses,
excluding recreational bathing; Class 3A - Protected for cold water species of game fish and aquatic
life; Class 4 - Protected for agricultural uses, including irrigation of crops and stock watering. All
contaminated ground water in the US& G Aquifer at the Site currently discharges to the Jordan River.
No influence of this discharge on water quality in the Jordan River has been detected. Ground water
modeling and calculations indicate that future discharge will be within limits considered protective
of the water quality criteria defined for the above classes.



SECTION 7 

SUMMARY OF SITE RISKS 

A baseline risk assessment (BRA) was performed to evaluate the potential for adverse human health and
environmental effects to occur from exposure to site-related contaminants. Current and future risks
were estimated for the baseline scenario (i.e., risks that might exist if no remediation or
institutional controls were applied). Additional studies were performed to further evaluate the
site-related chemicals and environmental effects and to calculate preliminary remediation goals. The
BRA and additional studies provide the basis for taking action at the site and identify the chemicals
and exposure pathways that need to be addressed by the remedial action. This section of the ROD
summarizes the results of the BRA and risk-related studies. 

7.1 HUMAN HEALTH RISK ASSESSMENT 

7.1.1 Identification of Chemicals of Concern 

The BRA identified chemicals of potential concern (COPCs) to human health based on past experiences at
mining sites. COPCs evaluated in the BRA were arsenic, cadmium, copper, lead, and zinc. COPCs were
reevaluated following collection of additional site data in 2001. Chemicals of concern (COCs) were
identified using a screening process that evaluated factors such as toxicity, range of detected
concentrations, and frequency of detection. Tables 7-1 through 7-6 list the COCs for site media and
provide summary statistics, such as the range of detected concentrations. Of the chemicals identified
as COCs, lead and arsenic pose the majority of human health risk at the site. Lead and arsenic were
therefore selected as the primary chemicals to be addressed by the remedial action, with the
expectation that the remaining COCs would also be addressed by remedial activities. The five-year
review process will be used to ensure that the remedy remains protective and that none of the COCs
pose unacceptable risk to future populations. 

7.1.2 Exposure Assessment 

The exposure assessment identifies scenarios through which people could contact COCs in site media and
estimates the extent of exposure. The BRA evaluated sitewide exposure; in addition, the BRA divided
the site into nine exposure areas based on site physical characteristics; waste types; and past,
current, or potential future land uses. Exposure areas are shown in Figure 7-1 (Human Health Risk Area
Subdivisions). 

The Conceptual Site Model (Figure 7-2) illustrates media of concern, exposure pathways, and human
populations that were evaluated in the BRA. The BRA selected media of concern based on historical site
activities, chemical fate and transport mechanisms, and the potential for human exposure. Media
selected for evaluation in the BRA were ground water, solid media (i.e., contaminated waste materials,
soil, and rubble), and garden vegetables. Media of concern were reevaluated based on redevelopment
plans, and garden vegetables were eliminated as a medium of concern. Redevelopment plans do not
accommodate vegetable gardening on a scale that would contribute significantly to overall vegetable
intake. Media to be addressed by the remedial action were ground water (US&G Aquifer) and solid media. 

The BRA evaluated exposure for several current and future human populations of concern, consisting of
the explorer (i.e., trespasser wandering on the site), dirt bike rider, potential future worker, and
potential future resident. These receptors were reevaluated based on site observations and information
presented in the Bingham Junction Reuse Assessment and Master Plan. Results of the evaluation indicate
that the current population of concern is site trespassers. Future populations of concern are expected
to be residents, commercial workers, industrial workers, and construction workers. In addition, the
area along the bank of the Jordan River may be used for recreational purposes. The revised populations
of concern and pathways through which they may be exposed to Site COCs are discussed in greater detail
below. PRGs were developed for these populations. 

Youth Trespassers 
Youth trespassers were selected as a population of concern based on evidence of current trespassing
activity at the site. Evidence includes observations of shoe prints on the slag piles, sledding trails
on the piles, and sleds, leading EPA to believe that trespassers are sledding on the slag piles. Many
of the slag piles consist of fine particles, which serve as a surrogate for snow. 



Ingestion of solid media (i.e., soil and slag) was identified as the exposure pathway of concern for
trespassers. Exposure to solid media through dermal contact and inhalation of airborne particulates
was expected to be minor; these pathways were not evaluated. Exposure to other media (i.e., surface
water, sediment, ground water, and indoor dust) was either not expected to occur or anticipated to be
minimal. 

Industrial Worker (contact-intensive) 
Site redevelopment plans and current zoning accommodate industrial land use at the site. The
contact-intensive industrial worker was characterized as someone who works primarily outdoors and has
frequent and extensive opportunity for contact with solid material (e.g., slag, mixed smelter waste,
and contaminated soils). The contact-intensive industrial worker will primarily be working on
remediation at the Site. Ingestion of solid media was identified as the exposure pathway of concern.
Exposure to solid media through dermal contact and inhalation of airborne particulates was assumed to
be minimal. Exposure to other media (i.e., surface water, sediment, ground water, and indoor dust) was
either assumed to be minor or not expected to occur. 

Commercial Worker (non contact-intensive) 
Site redevelopment plans support commercial land uses. The non contact-intensive commercial worker was
identified as an individual who works primarily indoors (e.g., office worker, store clerk). This type
of worker may be exposed to indoor dust and outdoor solid media primarily through ingestion. Exposure
to these media through dermal contact and inhalation of airborne particulates was assumed to be minor.
Exposure to other media (i.e., surface water, sediment, and ground water) was not expected to occur or
assumed to be limited.

Non-Remediation Construction Worker 
Future site development would require construction activities. Construction workers may have
intermittent exposure to site contaminants, such as during installation of utility lines or building
construction. Ingestion of solid media was assumed to be the primary exposure pathway. Exposure to
solid media through dermal contact and inhalation of airborne particulates was expected to be minimal.
Exposure to other media (e.g., indoor dust, surface water, sediment, and ground water) was assumed to
either be minimal or not occur. 

Resident 
Redevelopment plans include medium to high-density residential development. Residents may be exposed
to indoor dust and outdoor solid media (e.g., soil, slag, and mixed smelter waste) through ingestion.
Exposure through dermal contact and inhalation of airborne particulates was assumed to be minor.
Redevelopment plans do not accommodate vegetable gardening on a scale that would contribute
significantly to overall vegetable intake; therefore, ingestion of homegrown vegetables was not
retained as an exposure pathway of concern. 

The US&G Aquifer is currently not used for drinking water and contamination is separated from the Deep
Principal Aquifer by a confining layer. Exposure to other media (i.e., sediment and surface water) was
not expected to occur or was assumed to be minimal. 

Recreational Visitor 
Site redevelopment may include construction of a park along the eastern bank of the Jordan River.
Child park visitors were identified as the most sensitive population of concern for this land use.
Ingestion of solid media was identified as the exposure pathway of concern. Exposure to solid media
through dermal contact and inhalation of airborne particulates was assumed to be minimal. Child park
visitors were expected to have only minor exposure to surface water and sediment. In addition,
ingestion of fish caught from the Jordan River was not expected to contribute significantly to
exposure. Exposure to indoor dust and ground water was not expected to occur. 

7.1.3 Toxicity Assessment 

The purpose of the toxicity assessment is to review and summarize the potential for each COC to cause
adverse effects in exposed individuals. The toxic effects of a chemical generally depend on its
inherent toxicity, the pathway of exposure (ingestion, inhalation, contact with skin), exposure
frequency and duration, and the level of exposure (intake). 

There is generally a positive relationship between dose (chemical intake through an exposure pathway)
and adverse effect. Typically, as the dose increases, the type and severity of adverse response also
increases. Chemical toxicological information derived from either epidemiological or animal studies is



used to estimate toxicity criteria, which are numerical expressions of the relationship between dose
(exposure) and response (adverse health effects). Toxicity criteria are developed for assessment of
carcinogenic and noncarcinogenic (systemic) health effects. Sources of toxicity criteria include the
EPA online database Integrated Risk Information System (IRIS) and EPA’s Health Effects Assessment
Summary Tables (HEAST). 

Toxicity criteria for carcinogens are provided as cancer slope factors (CSFs) in units of risk per
milligram of chemical per kilogram of body weight per day (mg/kg-day)-1. CSFs are based on the
assumption that no threshold exists for carcinogenic effects and that any dose is associated with some
finite carcinogenic risk. The chemical- specific CSF is multiplied by the estimated daily chemical
intake to provide an upper-bound estimate of the increased likelihood of cancer resulting from
exposure to the chemical. This risk would be in addition to any “background” risk of developing cancer
over a lifetime due to other causes. Consequently, the risk estimates in this risk assessment are
referred to as incremental or excess lifetime cancer risks. Cancer toxicity criteria for COCs for
ingestion/ dermal exposures are presented in Table 7-7. 

Toxicity criteria for noncarcinogens are provided as reference doses (RfDs) and represent the daily
exposure to a chemical that would be without adverse effects, even if the exposure occurred
continuously over a lifetime. The RfD is provided in units of milligrams per kilogram per day
(mg/kg-day) for comparison with chemical intake into the body. Chemical intakes that are less than the
RfD are not likely to be of concern even to sensitive individuals. Chemical intakes that are greater
than the RfD indicate a possibility for adverse effects. Noncancer toxicity values for COCs for
ingestion/ dermal exposures are presented in Table 7-8. 

EPA has not published toxicity criteria for lead. This is because available data suggest that there is
no threshold for adverse effects even at exposure levels that might be considered background. Any
significant increase in exposure above background levels could represent a cause for concern. Instead
of evaluating risk using typical intake calculations and toxicity criteria, EPA has developed other
methodologies for evaluating lead exposures. One such methodology is the Integrated Exposure Uptake
Biokinetic (IEUBK) model, a computer model used to predict blood-lead levels in children exposed to
lead from a variety of sources, including soil, dust, ground water, air, diet, lead-based paint, and
maternal blood. Estimated blood- lead levels are compared to target blood- lead concentrations to
assess possible risks. The IEUBK model is intended for use only for children up to the age of seven,
as these are the most sensitive receptors to lead exposure. The model assumes daily exposure in a
residential setting. 

There are circumstances in which adjustments to toxicity criteria should be made to account for the
relative bioavailability of a chemical due to its chemical form or the particular medium in which it
is found. The issue of bioavailability is especially important at smelting and mining sites because
the COCs at these sites, which are typically metals, often have characteristics that result in reduced
absorption and bioavailability. For this site, EPA applied a bioavailability factor of 0.8 to the
arsenic toxicity criteria based on site- specific studies, which indicated a wide range of arsenic
bioavailability at the site. The default relative bioavailability factor of 0.6 was used for lead. 

7.1.4 Risk Characterization 

The BRA characterized risks to current and future human populations of concern, consisting of the
explorer, dirt bike rider, potential future worker, and potential future resident. The risk
characterization process was performed to estimate the likelihood and nature of the potential effects
to human health that may occur as a result of exposure to the COCs at the site. Results of the risk
characterization provided the risk managers with information regarding the potential need for
remediation at the site. Subsequent evaluation of site redevelopment plans indicated that there were
additional future populations of concern. Risks were not evaluated for the revised list of site
populations of concern; however, PRGs were calculated for these populations.

7.1.4.1 Evaluation of Carcinogenic Risks 

The BRA characterized potential cancer risk associated with exposure to site COPCs by multiplying the
chemical-specific exposure estimates (i.e., average lifetime dose) by the chemical and route specific
CSF. The result was a unitless measure of probability, expressed numerically (e.g., 1 x 10-4 or 1E-4)
of an individual developing cancer as a result of chemical exposures at the site. A cancer risk of 1 x
10-4 (1E-4) refers to an increased chance of one in ten thousand of developing cancer as a result of
site-related exposure to a carcinogen over the expected exposure duration. Typically, the EPA



considers remedial action at a site when estimated total excess cancer risk to any current or future
population exceeds one in ten thousand (1E-4). Depending upon site- specific characteristics, EPA may
also consider remedial action at a site when estimated total excess cancer risk ranges between one in
ten thousand (1E-4) and one in one million (1E-6). Estimated carcinogenic risks for reasonable maximum
exposure (RME) scenarios are presented in Tables 7-9 through 7-12. Estimates of average risks are
included in the BRA. 

Potential On Site Workers 
RME excess cancer risks were calculated for potential workers who might be exposed across the entire
operable unit or at each of OU2’s various exposure areas. Risks were evaluated only for the ingestion
pathway. Risk from sitewide exposure to surface contamination in solid media was estimated to be 4E-04
for the RME scenario. Risk based on exposure to the top 12 feet of solid media was estimated to be
5E-04. It is reasonable to evaluate risk for the upper 12 feet of solid media, as site redevelopment
may require grading or removing the upper layer of soil and exposing subsurface soil. The RME risks
for both surface and subsurface media exceed EPA’s threshold cancer risk of 1E-4. Arsenic is the
primary carcinogenic risk driver for the potential future on site worker. The BRA also evaluated risk
associated with ingestion of ground water from the contaminated US&G Aquifer. This aquifer is not
currently used as a source of drinking water. Total carcinogenic risk for the on site worker from
ingestion of ground water was 1E-2. This risk exceeds EPA’s threshold cancer risk of 1E-4. 

Explorers (Trespassers) 
RME excess cancer risks for the potential trespasser subcategory of explorers were calculated only for
exposure to surface solid media across the entire operable unit and at each of OU2’s nine different
exposure areas. Sitewide risk for the RME scenario was 2E-04. This risk estimate exceeds EPA’s
acceptable threshold of 1E-4. As with the future worker scenario, arsenic is responsible for almost
all of the carcinogenic risk calculated for this receptor. 

Dirt Bike Riders (Trespassers) 
The dirt bike rider is assumed to have oral exposure similar to that of the explorer, as well as
inhalation exposure to airborne particulate matter derived from soil and waste. The sitewide cancer
risk calculated for dirt bike riders for the RME scenario was 1E-04. Total cancer risk is dominated by
oral exposure to arsenic, with inhalation exposure to arsenic and cadmium comprising a significant
portion of the total risk only for area F. 

Potential Residents 
RME excess cancer risks for potential future residents were calculated for ingestion exposure to
surface solid media and homegrown vegetables for the entire operable unit and for each of the nine
different exposure areas. Sitewide risk for the RME scenario to surface solid media was 4E- 03.

Total sitewide risk for the RME scenario was 4E-02. Both of these risk estimates exceed EPA’s 
threshold of 1E-4. 

Excess cancer risks for potential future residents were also calculated for ingestion exposure to the
top 12 feet of solid media and homegrown vegetables. Site–wide risk for the RME scenario to the upper
12 feet of solid media was 5E-3. Total sitewide risk for the RME scenario was 6E-3. This risk estimate
exceeds EPA’s threshold of 1E-4. Arsenic is responsible for the majority of risk. 

The BRA also evaluated risks associated with ingestion of ground water from the US&G Aquifer. Total
excess carcinogenic risk for the resident was 3.0E-2; this risk exceeds EPA’s threshold of 1E-4. This
aquifer is not currently used as a source of drinking water. 

Chemicals Responsible for the Majority of Cancer Risk 
As previously discussed, the excess cancer risk to these populations arises almost entirely from
exposure to arsenic. Cadmium’s contribution to the total cancer risk is minimal across the site. 

7.1.4.2 Evaluation of Noncarcinogenic Hazards 

The potential for noncarcinogenic effects due to exposure to a particular chemical is expressed as the
hazard quotient (HQ). An HQ was calculated by dividing the dose (estimated chemical intake) of a
chemical by the RfD. The HQ calculation assumes that there is a threshold level of exposure below
which no adverse effects will occur. An HQ less than one indicates that there is little potential for
adverse noncancer effects, even in sensitive individuals, while an HQ greater than one indicates the
potential for adverse noncancer effects. 



The hazard index (HI) is equal to the sum of all the HQs. An HI less than one indicates that there is
little potential for adverse effect from exposure to all COCs at a site. An HI greater than one
indicates the potential for adverse noncancer effects from exposure to all COCs, assuming that all
chemicals have the same toxic effect and that toxic effects would be additive. Estimated RME noncancer
hazards for populations evaluated in the BRA are presented in Tables 7-13 through 7-16. Please refer
to the BRA for estimates of average noncancer hazards across the site. 

Potential Workers 
Noncancer hazards were quantified for the entire operable unit and all OU2 areas, except Area R,
assuming ingestion exposure to surface solid media. The HI for sitewide RME risk to surface solid
media was 2. The HI for sitewide RME risk to the upper 12 feet of solid media was 3. The HI for both
scenarios exceeds one, indicating the potential for adverse noncancer (systemic) effects on a sitewide
basis. Exposure area H had the greatest HI, with an RME HI of 50. 

The BRA also evaluated noncancer hazards associated with ingestion of ground water from the US&G
Aquifer. Total noncancer HI was 57 for the RME scenario. This HI exceeds one, indicating the potential
for adverse health effects from ingestion of ground water from the US&G Aquifer. This ground water is
not currently used as a source of drinking water. 

Explorers (Trespassers) 
Noncancer hazards were calculated for explorers based on ingestion exposure to surface soil and waste
materials. The HI for sitewide RME risk was 2. This HI exceeds one, indicating the potential for
noncancer effects. As with the future worker scenario, exposure area H had the greatest individual HI,
with an RME HI of 50. 

Dirt Bike Riders (Trespassers) 
The PM10 inhalation pathway was not quantified for noncancer effects in this population because no
inhalation RfD values were available for the COPCs. Of the four areas evaluated, only Areas F and G
had HI equaling or exceeding one (1.0 and 2.0, respectively) and only under conditions of the RME
scenario. 

Potential Residents 
Noncancer hazards were quantified for potential future residents both on a sitewide basis and for each
exposure area. Residents were assumed to be exposed through ingestion of surface solid media and
homegrown vegetables. The RME HI for sitewide exposure to surface solid media was 21 for the child
resident. This HI exceeds one, indicating the potential for an adverse effect. Exposure area H had the
greatest individual HI; the RME HI for exposure to surface solid media was 1, 000 for the child
resident. 

Noncancer hazards were also calculated for ingestion exposure to the upper 12 feet of solid media and
homegrown vegetables. The RME HI for sitewide exposure to solid media to a depth of 12 feet was 28.
This is greater than one, indicating the potential for an adverse noncancer effect. Exposure area H
had the greatest individual HI; the RME HI for exposure to the upper 12 feet of solid media was equal
to the HI calculated for surface soil. Arsenic drives the majority of noncancer hazard. 

The BRA also evaluated noncancer hazards to residents associated with ingestion of ground water from
the US&G Aquifer. Total noncancer HI was 120. This HI exceeds one, indicating the potential for
adverse health effects from ingestion of ground water from the US&G Aquifer. This ground water is not
currently used as a source of drinking water. 

Chemicals Responsible for the Majority of Noncancer Hazard 
As with cancer risk estimates, arsenic exposure is responsible for the majority of calculated HI for 
receptors. 

7.1.4.3 Evaluation of Risk from Lead 

The BRA used the IEUBK model to estimate blood lead levels for child residents exposed to lead in
solid media at the site. Estimated blood lead levels for child residents ranged from 2.26 milligrams
per deciliter (mg/dL) at exposure area C to 96 mg/dL at exposure Area H. All exposure areas except for
exposure Area C had estimated blood lead levels greater than EPA’s acceptable threshold of 10 mg/dL.
In all exposure areas except for exposure Area C, 100 percent of exposed children were expected to
have blood lead levels exceeding EPA’s acceptable threshold. Table 7- 17 presents calculated blood
lead levels for child residents in exposure areas across the site. 



7.1.5 Assessment of Uncertainties
 
Sources of uncertainty associated with the BRA process include exposure assumptions (e.g., pathways,
frequency, and duration), the applicability of experimental animal study data to humans, potential
differences in toxicity and absorption efficiency between humans and laboratory animals, and the
validity of adding risks or hazard quotients for multiple chemicals or pathways. Because several
factors used in the risk assessment are uncertain, a conservative approach was used to select
variables for use in risk calculations. The most significant sources of uncertainty are discussed
below. 

7.1.5.1 Nonquantification of Some Exposure Pathways 

The total risk to a human from contaminants at a site is the sum of the risks of all complete exposure
pathways that exist. At this site, some complete pathways have not been quantified because it is
believed that these are minor sources of exposure compared to those that have been quantified. The
magnitude of error introduced by exclusion of these pathways is probably relatively small. 

7.1.5.2 Uncertainties from Chemicals not Included in the Evaluation 

COPCs were refined subsequent to the BRA. A list of COCs was developed based on chemical toxicity,
frequency of detection, and other variables. Because of the high levels of arsenic and lead at this
site, these two chemicals are considered the risk drivers. It is unlikely that the other COCs
contribute as significantly to total site risk as arsenic and lead. However, the five year review
process will ensure that none of the COCs at the site pose unacceptable risk. 

7.1.5.3 Uncertainties in Human Intake Factors 

There is uncertainty in the terms used to estimate human contact with the medium. In keeping with EPA
guidance, the terms used to estimate human exposure levels to soil and other media have generally been
selected in a way that is intended to be conservative. That is, estimates of intake are more likely to
be high than low. 

7.1.5.4 Uncertainties in Toxicity Values 

The accuracy of human health risk predictions for any specific estimated intake level depends upon the
accuracy of the RfD or CSF for the chemical. In many cases, these values are derived from a limited
database, which can result in substantial uncertainty, both quantitative and qualitative. In order to
account for these uncertainties, both RfDs and CSFs are typically derived in a way that is
intentionally conservative. In the case of arsenic, there are extensive data on both cancer and
noncancer effects; therefore, the uncertainty in this case should be minimal. 

Uncertainty in toxicity values also arises when the physical and chemical form of a contaminant at the
site are not the same as the form used in studies that are the basis of the RfD or slope factor. The
calculations performed in this risk assessment for soil and solid waste materials included a 0.8
adjustment for reduced arsenic bioavailability and a 0.6 adjustment for reduced lead bioavailability. 

In addition, there are cases where RfD and CSF values have not been derived for a chemical. In these
instances, it is not possible to derive quantitative estimates of risk. It is unlikely that the BRA
was significantly underestimated by this factor.

7.1.6 Calculation of Preliminary Remediation Goals 

Risk-based PRGs were calculated for medium- specific COCs based on the human populations of concern
(EPA 1999 and CDM 2001). Estimates of chemical toxicity were combined with exposure characteristics
specific to each medium and each human population. In addition, results of site-specific studies of
arsenic and lead bioavailability and bioaccessibility were reviewed for use in PRG calculations.
Estimates of arsenic and lead bioavailability and bioaccessibility varied significantly across the
tested samples. Based on the range of bioavailability estimates, PRG calculations used EPA default
relative bioavailability values of 0.6 for lead and 0.8 for arsenic. Risk- based PRGs for each
population and medium are presented in Table 7-18. These PRGs are evaluated for use as remedial action
performance criteria (i.e., cleanup levels) in subsequent sections. 



7.2 ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment (ERA) was performed as part of the BRA process to identify and estimate
the potential ecological impacts associated with the COCs at the Site. The ERA was performed for OU1
and OU2 based on the rationale that OU boundaries did not represent a deterrent to Site use by
ecological receptors. Results of the ERA indicate that contaminants in media at OU2 may pose potential
risks to ecological receptors. However, redevelopment plans for the site do not support significant
use of the Site by ecological receptors. The exception is the recreational park planned for the
riparian area along the east bank of the Jordan River. This area may provide limited habitat for
wildlife species. Results of the ERA are discussed below; however, human health risks drive the need
for Site remediation activities based on Site redevelopment plans. 

7.2.1 Identification of Chemicals of Potential Concern

The ERA identified arsenic, cadmium, copper, lead, and zinc as COPCs based on past experiences at
mining sites. Tables 7-19 through 7-23 provide summary statistics for COPCs in site media. The
concentrations presented in these tables are derived from the 2001 data set, which represents the most
recently collected data from ecological areas of interest. Soil data collected during the 2001
investigation characterize COPC concentrations in the riparian area, which is anticipated to be the
only area of the site to provide potential terrestrial habitat. The 2001 soil data can be found in the
Final Site Characterization Report for the Midvale Slag Superfund Site OU2, dated October 2002. The
ERA provides data for discrete exposure areas within the site. In addition, the ERA provides summary
statistics for subsets of solid media, including waste/fill, slag, dust, and calcine. Additional COPC
summary statistics are included in the ERA. 

7.2.2 Exposure Assessment 

The following habitats were identified for OU1 and OU2 based on site investigations, an ecological
survey, and discussions with federal, state, and local biologists: 

• Surface water and sediment in the Jordan River 

• A strip of wetland vegetation along the river bordering the west edge of the Site 

• A wetland area that overlaps the southwest corner of OU1 and northwest corner of OU2

• A large ditch running east to west that drains stormwater from urban area east of the Site 

• A vegetated area that could contain wetland habitat along the south edge of OU2 

• Highly disturbed vegetation in the southwest and southeast areas of OU2 

• Various waste piles, smelter rubble, and other highly disturbed areas in OU2 

Terrestrial and aquatic ecological receptors may be exposed to site contaminants within these
habitats. Terrestrial plants and wildlife were assumed to have unrestricted access to all areas of the
Site. Waste piles, rubble, and other highly disturbed areas of OU2 were assumed to be unsuitable as
habitat. However, wildlife may visit these areas in search of temporary shelter. The ERA noted small
pockets of vegetation in a number of areas of OU2; these were considered too small to be of ecological
significance. 

At the time the ERA was performed, no critical habitat had been designated in Salt Lake County for
endangered species that may pass through the Site and there were no national wildlife refuges near the
Site. Farmington Bay of the Great Salt Lake, a state- managed waterfowl refuge located downstream of
the Site, is fed by the Jordan River, other tributaries, and canals. 

Based on habitat types, Site observations, and general Site knowledge, several indicator species were
selected for evaluation in the ERA. These indicator species represent a simplified food chain and
consist of: 



• Mourning dove 

• Deer mouse 

• Desert cottontail 

• American kestrel 

• Red fox 

Assessment and measurement endpoints were selected for the risk characterization. The assessment
endpoint selected was the overall health and integrity of the ecosystem. Measurement endpoints
selected to evaluate this assessment endpoint consisted of evaluation of chemical bioconcentration
potential and chemical toxicity. Table 7-24 summarizes the ecological exposure pathways of concern as
well as assessment and measurement endpoints. 

Exposure points selected for terrestrial receptors consisted of all soils to a depth of 6 feet.
Exposure points for aquatic receptors were considered to be Jordan River water and sediments. Exposure
point concentrations were estimated from site monitoring data.

7.2.3 Toxicity Assessment 

Toxicological literature was reviewed to identify toxicological benchmarks for COPCs in soil that were
protective of the indicator species at the site. Toxicity data for alternate test organisms were used
if suitable data were not available for site indicator species. For each COPC, soil screening toxicity
concentrations were calculated for the five wildlife species. Soil screening toxicity values were
calculated using toxicity data and exposure assumptions appropriate for site conditions and the
indicator species. In addition, chemical-specific screening toxicity values were selected that were
protective of plants and soil invertebrates. 

Screening toxicity values have been developed for sediment by the National Oceanic and Atmospheric
Administration. The effects range-low and effects range-medium concentrations were used in the ERA to
evaluate the potential for COPC toxicity to aquatic organisms. In addition, National Ambient Water
Quality Criteria for protection of freshwater aquatic life were used in the ERA as screening criteria
to evaluate the potential for toxicity from COPCs in surface water. 

7.2.4 Risk Characterization 

Soil toxicity was evaluated by comparing COPC concentrations in soil to screening toxicity criteria
for wildlife, soil invertebrates, and plants. Results of the evaluation indicate that COPCs in site
soil may pose a risk to these ecological receptors. HQs presented in Tables 7-19 and 7-20 show the
potential hazard to ecological receptors at the site based on the current data set. 

Results of the ERA indicated that COPC bioconcentration and biomagnification did not appear to occur
in aquatic receptors. Risk characterization results indicated that COPCs in surface water and
sediments may pose a slight risk to aquatic receptors. However, subsequent evaluation indicates that
the Site does not contribute significantly to COPC concentrations in sediments and surface water.
Upstream sites appear to be the source of COPCs detected in surface water and sediment at the Site.
Tables 7-21 through 7-23 present HQs for aquatic ecological receptors based on the current data set. 

7.2.5 Uncertainties 

There are several uncertainties associated with the evaluation of adverse ecological effects at the
site. The first involves COPC selection. Nonstatistical comparison between site data and background
(naturally occurring) concentrations results in uncertainty in the identification of site-related
COPCs. Secondly, site survey information was not available to determine whether indicator species
occurred at the Site. 

The ERA did not advance past using conservative screening toxicity values to evaluate ecological risk
at the Site. For example, sediment screening values were based on sediment concentrations associated
with a wide variety of effects observed at numerous contaminated sites. Effects may be a result of
multiple chemical exposures that may not be present at this site, and they may have occurred in
organisms not present at this Site. Soil concentrations, particularly in the riparian corridor,



greatly exceeded the screening values, indicating a potential for adverse effects despite the
conservative nature of the screening values used in the evaluation. In addition, site- specific
bioassays and bioavailability studies were not conducted at the Site. The potential for toxicity is 
likely overestimated as a result of the lack of bioavailability data. 

7.2.6 Calculation of Preliminary Remediation Goals 

As discussed above, conservative screening toxicological benchmark values were used to characterize
risk to ecological receptors. Redevelopment plans for the site preclude the presence of ecological
receptors throughout most of the site. Exceptions consist of areas along the Jordan River that will
require soil stabilization. Site-specific bioassays and bioavailability studies were not conducted at
the site due to the expense associated with this type of testing and the lack of exposure pathways
through most of the site. Ecological PRGs were therefore not developed for the site. Given the need
for soil stabilization and the lack of site-specific toxicity data, remedial alternatives were
evaluated with the intent of eliminating remaining pathways through which ecological populations might
be exposed to COCs. 

7.3 CONCLUSIONS 

Results of the BRA indicate that COPCs in site surface and subsurface soil pose a risk of excess
cancer and adverse health effects to current and future populations at the site. Risks to future
residents, future workers, and current and future trespasser scenarios exceed acceptable threshold
levels. Estimated risk and hazard were greatest for potential future residents at the site. COPCs in
shallow ground water also pose a risk to future residents and workers. However, shallow ground water
is not currently used as a source of drinking water. 

Redevelopment plans for the site preclude the presence of ecological receptors throughout most of the
site. Exceptions consist of the Jordan River and the recreational park planned for the riparian area
on the east bank of the Jordan River. Results of the ERA indicate that COPCs in sediment and surface
water pose little risk to aquatic receptors. In addition, site data indicate that the site is
contributing very little to COPC concentrations detected in sediment and surface water. Upstream
sources are the likely contributors to detected concentrations. However, COPCs are present in the
riparian area at concentrations that could pose a potential threat to aquatic receptors if allowed to
enter the river; therefore, bank stabilization and other action may be needed to minimize migration of
COPCs into the river. 

The recreational park is unlikely to provide significant habitat for terrestrial receptors. It is more
likely that wildlife will have sporadic exposure in the area. It is anticipated that remedial action
performed to protect child recreational visitors at the park will also be protective of terrestrial
receptors.



SECTION 8 

REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) consist of medium-specific or location-specific goals for protecting
human health and the environment. This section presents the RAOs for ground water, MSW, and slag at
the Site. It outlines the risks identified in Section 7 and provides the basis for evaluating the
cleanup options presented in Section 9. 

8.1 NEED FOR REMEDIAL ACTION 

The smelting operations at the Site have resulted in widespread contamination of MSW, contaminated
soils, slag, and contaminated ground water. Lead and arsenic pose the majority of risk to human healt
h at the site. 

8.2 REMEDIAL ACTION OBJECTIVES
 
8.2.1 Ground Water RAOs 

The RAOs specific to ground water at the Site are as follows: 

• Prevent unacceptable exposure risk to current and future human populations presented by direct
contact, inhalation, or ingestion of contaminated ground water 

• Provide that future migration of COCs into previously uncontaminated portions of the US&G
Aquifer and into the Deep Principal Aquifer is protective of these aquifers as sources of
drinking water 

• Provide that future discharge of contaminated ground water from the Site to the Jordan River is
protective of the aquatic environment and designated use 

• Restore ground water to beneficial use (if possible) 

All of the above objectives are discussed in detail in the following paragraphs. 

8.2.1.1 Prevent Unacceptable Exposure Risks to Human Populations 

To assess the exposure of the human population to contaminated ground water, the COCs in the ground
water and the current and future use of the Site must be considered. All remedial actions must reduce
the potential for direct contact, ingestion, and/or inhalation of these contaminants to acceptable
risk or applicable or relevant and appropriate requirement (ARAR)-based concentrations for future
human populations located on and off site.

8.2.1.2 Protect Water Quality in the Previously Uncontaminated Portions of the US&G Aquifer and the
        Deep Principal Aquifer 

The Deep Principal Aquifer is the principal source of drinking water in the Salt Lake Valley
(including the communities surrounding the Site), and data from previous investigations suggest that
this aquifer has not been affected by the identified COCs. The US& G Aquifer is a potential source of
drinking water although treatment would be required to address naturally occurring contamination in
this aquifer before it could be used as a drinking water supply. 

All process options and technologies considered for a ground water remedial action at the Site must
consider that the US& G and Deep Principal aquifers are sources of drinking water and be protective of
previously uncontaminated portions of the US& G Aquifer and of the Deep Principal Aquifer. 

8.2.1.3 Protect Jordan River Water Quality 

Site investigations indicate that contaminated ground water in the US&G Aquifer currently discharges
to the Jordan River. Ground water flow and contaminant transport modeling indicate that arsenic
concentrations will increase in the US& G Aquifer and continue to discharge to the Jordan River. 



All process options and technologies considered for a ground water remedial action at the Site must
provide that the expected future discharge of contaminated ground water from the Site to the Jordan
River is protective of the river aquatic environment and designated use. 

8.2.1.4 Restore Ground Water to Beneficial Use 

The US&G Aquifer is a potential source of drinking water in the Salt Lake Valley (including the
communities surrounding the Site). However, the aquifer does not meet the State of Utah standard for
being classified as a pristine source of drinking water and is presently not suitable for human
consumption without treatment. All process options and technologies considered for a ground water
remedial action at the Site will consider ground water restoration for this use. 

8.2.2 MSW RAOs 

The RAOs specific to the mixed smelter waste areas at the OU2 site are as follows: 

• Prevent unacceptable exposure risks to current and future human populations presented by
contact, ingestion, or inhalation of smelter materials, associated contaminated materials, or
COCs derived from the smelter areas 

• Prevent unacceptable exposure risks to current and future ecological receptors presented by
contact, ingestion, inhalation, or uptake from smelter materials, associated contaminated
materials, or COCs derived from the smelter areas 

• Provide that the future migration of contaminants from the smelter materials is within limits
considered protective of ground water 

• Prevent smelter materials from entering the Jordan River via surface water flow

All of the above objectives are discussed in detail in the following paragraphs. 

8.2.2.1 Prevent Unacceptable Exposure Risks to Human Populations 

Exposure of human populations to MSW must consider the COCs within the MSW and the current and future
uses of the Site. All remedial actions must reduce the potential for direct contact, ingestion, and/or
inhalation of COCs to acceptable risk-based levels for future human populations located on and off
site. A range of PRGs have been calculated for the Site based on human health risk (see Table 7-18). 

8.2.2.2 Prevent Unacceptable Exposure Risks to Ecological Receptors 

Exposure of ecological receptors to MSW must consider the COCs within the MSW and the location of
current and future receptors. All remedial actions must reduce the potential for uptake, contact,
ingestion, and/or inhalation of COCs to acceptable risk-based levels. Specific and quantitative
ecological PRGs have not been developed for the Site but sample data were compared to screening values
to attempt to determine ecological risk at the Site. Performance criteria will be developed for the
remedial alternative with respect to ecological receptors. Since COCs are present in the riparian area
at concentrations that could pose a potential threat to aquatic receptors if allowed to enter the
river, bank stabilization and other actions may be needed to minimize migration of COCs into the
Jordan River. 

8.2.2.3 Provide for the Protection of Ground Water 

Remedial alternatives for MSW must provide for protection of ground water quality to the extent that
it is protective of human health and the environment at the point of exposure, which is presently the
Jordan River. Remedial alternatives should also consider options to minimize or prevent additional
ground water impacts from the mixed smelter wastes and contaminated soils within the Perched Unit. 

8.2.2.4 Prevent Migration of MSW to Surface Water 

Transport and deposition of MSW into the river could provide a source of contaminant loading to the
river. All remedial actions must eliminate pathways (surface water erosion and wind erosion) that
could allow transport of MSW into the Jordan River. 



8.2.3 Slag RAOs 

The RAOs specific to the slag areas at the Site are as follows: 

• Prevent unacceptable exposure risks to current and future human populations presented by
contact, ingestion, or inhalation of slag or associated contaminated materials 

• Prevent unacceptable exposure risks to current and future ecological receptors presented by
uptake from slag, associated contaminated materials within slag, or COCs derived from the slag
areas 

• Provide that the future migration of contaminants from the slag or contaminated materials
within slag is within limits considered protective of ground water

• Prevent slag or contaminated materials within slag from entering the Jordan River via surface
water flow 

While not a remedial objective in the strict definition of the term, there is an additional objective
to be considered in the development and evaluation of remedial alternatives for the slag of OU2: 

• Recognize the potential for the safe, environmentally protective, beneficial reuse of slag
materials on and off site 

All of the above objectives are discussed in detail in the following paragraphs. 

8.2.3.1 Prevent Unacceptable Exposure Risks to Human Populations 

The exposure of human populations to slag and/or contaminated materials within the slag must consider
the COPCs in the slag and the current and future uses of the Site. All remedial actions must reduce
the potential for contact, ingestion, and/or inhalation of these contaminants to acceptable risk-based
levels for future human populations located on and off site. A range of PRGs have been calculated for
the Site based on human health risk (see Table 7-18). 

8.2.3.2 Prevent Unacceptable Exposure Risks to Ecological Receptors 
The exposure of ecological receptors to slag and/ or contaminated materials within the slag must
consider the COPCs in the slag and the location of current and future receptors. All remedial actions
must reduce the potential for contact or uptake of these contaminants to acceptable risk-based levels. 

8.2.3.3 Provide for the Protection of Ground Water 

Elevated levels of dissolved metals have been observed in US&G Aquifer ground water in the vicinity of
the slag piles, including arsenic at levels in excess of 2 mg/L. The source of this contamination is
theorized to be the mixed smelter wastes located within the Site terrace (up gradient of the slag
piles). The affected ground water migrates under the slag piles and ultimately discharges to the
Jordan River. 

The impact of the slag material on the US&G Aquifer is minimal. Current data indicate that the slag
itself is not a contributor to additional ground water contamination. The potential exists for the
presence of small amounts of highly contaminated materials within the slag (smelter wastes) that may
be providing localized contributions of COPCs to ground water. All remedial alternatives must be
cognizant of this potential even though it is considered minor. 

8.2.3.4 Prevent Migration of Slag to Surface Water 

The transport of slag (or non- slag materials contained within slag) and deposition within the Jordan
River could provide a source of contaminant loading to the river. All remedial actions must eliminate
pathways (surface water erosion and wind erosion), which allow the transport of slag into the Jordan
River.

8.2.3.5 Recognize Potential for Slag Reuse 

EPA has investigated the beneficial reuse of slag materials. The various slag materials were evaluated
as potential components in construction activities, such as the highway construction of Interstate 15



in the Salt Lake City area. A summary of that study's findings is included in the slag focused
feasibility study (FFS) report. The study provides the basis for potential beneficial reuse of the
slag. Where possible, remedial alternatives need to recognize the reuse options for the slag. 

8.3 ADDITIONAL REMEDIAL ACTION OBJECTIVES 

While not a remedial objective in the strict definition of the term, there is an additional objective
to be considered in the development and evaluation of remedial alternatives for the MSW materials and
slag of OU2: 

Facilitate redevelopment of the site consistent with current and future plans and zoning ordinances 
(reasonably anticipated future land use) 

The City of Midvale has adopted the Bingham Junction Reuse Assessment and Master Plan. This plan,
along with the Bingham Junction ordinance which was recently adopted by Midvale City Council, serves
as the most reasonable general guide for redevelopment. This plan identifies scenarios for Midvale
Slag OU1 and OU2. The implementation of this plan will be affected to some degree by each of the
remedial action alternatives. Where possible, alternatives need to incorporate the reasonably
anticipated future land use presented in the Bingham Junction plan.



SECTION 9 

DESCRIPTION OF ALTERNATIVES 

Many technologies were considered to clean up the Site. Appropriate technologies were identified and
screened for applicability to site conditions for each of the three feasibility studies (ground water,
MSW, and slag). The potential technologies were then assembled into alternatives for each FFS.
Potential remedial alternatives of the Site were identified, screened, and evaluated in each of the
three FFS documents. The range of alternatives developed included no action, institutional controls,
containment, treatment, and disposal. The alternative numbers used in each FFS identify the
alternatives. The alternatives from each FS were ultimately combined to form the selected remedy
discussed in Section 12. Table 9-1 describes the alternatives developed for each of the three FFS
documents. Table 9-2 summarizes the costs for the alternatives that made it to the detailed analysisin
each FS. 

A redevelopment alternative prepared by the property owner of the majority of the Site in conjunction
with representatives from Midvale City is also included. 

9.1 DESCRIPTION OF THE GROUND WATER ALTERNATIVES 

No technologies have been identified for the remediation of contaminated ground water in the Perched
Unit that are implementable, meet effectiveness criteria, and are cost effective. Source control and
removal options for the contaminated materials in the terrace are evaluated in the Mixed Smelter Waste
FFS. Since the contaminated terrace materials are in close proximity to the contaminated ground water
in the Perched Unit, remediation of these materials may be effective in the remediation of Perched
Unit ground water. 

The process options for remediation of the US&G Aquifer have been combined into six remedial
alternatives. These alternatives can be separated into two groups— those that do not provide for the
restoration of the US&G Aquifer to beneficial use and those that provide for restoration. 
These alternatives are: 

If Not Restoring the US&G Aquifer to Beneficial Use 

• Alternative GW-1: No Further Action 

• Alternative GW-2: Limited Action with Alternate Concentration Limits 

If Restoring the US&G Aquifer to Beneficial Use 

• Alternative GW-3: Ground Water Extraction, Treatment, and Discharge to Jordan River -Multiple
Extraction Wells 

• Alternative GW-4: Ground Water Extraction, Treatment, and Discharge to Jordan River -Single
High Yield Extraction Well

• Alternative GW-5: Ground Water Extraction, Treatment, and Discharge to Jordan River -French
Drain 

• Alternative GW-6: In Situ Chemical Oxidation 

The ground water remedial alternatives that do not provide for restoration of the US&G Aquifer to
beneficial use are compatible with the MSW alternatives that do not include source controls that are
consistent with aquifer restoration. The alternatives GW-1 and GW-2 are compatible with the no further
action (MSW-1); cover MSW (MSW-2); consolidate and cover MSW (MSW-3); segregate, consolidate, and
cover MSW (MSW-4); and segregate (MSW except Perched Unit), treat, consolidate, and cover MSW (MSW-7)
alternatives for mixed smelter waste. The alternatives GW-3, GW-4, GW-5, and GW-6 are compatible with
the disposal of MSW off site (MSW-5); disposal of MSW on site (MSW-6); and segregate (all MSW), treat,
consolidate, and cover MSW (MSW-8) alternatives. The remedial alternatives for slag are not related to
the restoration of the US&G Aquifer and are compatible with all MSW and ground water alternatives. 



Computer modeling has been conducted to better understand how the arsenic contamination in the ground
water will move over time and what remediation time frames are necessary to return the US&G Aquifer to
beneficial use. Under each of the active restoration alternatives, it would take at least 90 years
with the most aggressive pumping scenarios and with significant source controls. It could take 300
years or more without aggressive pumping and significant source controls. 

The alternatives have been formulated according to the National Oil and Hazardous Substances
Contingency Plan (NCP) [40 Code of Federal Regulations (CFR) 300.430 (e)] and are intended to meet
RAOs. The alternatives are presented in the following paragraphs in sufficient detail to understand
the major components of each alternative. ARARs for the alternatives are listed in Tables 9-3 through
9-10. Table 9-2 summarizes the costs associated with each alternative. 

9.1.1 Alternative GW-1: No Further Action 

This alternative is required by the NCP so that a baseline set of conditions can be established
against which other remedial actions may be compared. This alternative allows the Site to remain in
its current state with no remedial action (engineering or institutional control [ICs]) being
implemented. Five-year reviews are included in this alternative. 

9.1.2 Alternative GW-2: Limited Action with Alternate Concentration Limits (ACLs) 

In this alternative, a limited action/monitoring approach is considered that requires establishing
ACLs for the US&G Aquifer. This approach considers no active remedial action for contaminated ground
water in the US&G Aquifer but provides for monitoring at points of assessment and employs
institutional controls. A site-specific analysis demonstrates that the circumstances under which ACLs
may be established under CERCLA are met for the contaminated portion of the US&G Aquifer. 

The general elements of this alternative are as follows: 

• Establish points of assessment and action levels (including ACLs) based on site-specific
analyses.

• Install point of assessment monitoring wells in the upper and lower portions of the US&G
aquifer. 

• Establish surface water monitoring points in the Jordan River. 

• Establish ICs to prevent access to and use of contaminated ground water and to restrict surface
water uses that result in increased infiltration through waste areas. 

• Provide ground water and surface water monitoring. 

• Conduct 5-year reviews to verify effectiveness. 

9.1.3 Alternative GW-3: Ground Water Extraction, Treatment, and Discharge to Jordan River - Multiple
      Extraction Wells 

This alternative provides for the extraction and treatment of contaminated ground water in the US&G
Aquifer. A series of shallow vertical extraction wells are installed to capture contaminated ground
water. A preliminary analysis indicates that seven wells pumping 100 gpm each can achieve capture. In
addition, monitoring is provided at points of compliance and institutional controls are implemented.
Preliminary capture calculations indicate that such a system is feasible. The extraction and treatment
system will be operated until the US&G Aquifer is restored to beneficial use. The general elements of
the alternative are as follows: 

• Install a series of extraction wells that are designed to optimize the collection of
contaminated ground water in the US&G Aquifer. 

• Install an oxidation/coagulation/clarification/granular media filtration/granular activated
carbon (GAC) treatment system, with associated collect ion piping, and provide for discharge to
the Jordan River. 

• Install point of compliance monitoring wells in the US&G and Deep Principal aquifers. 



• Establish ICs to prevent access and use of contaminated ground water until cleanup levels are
attained and to restrict surface water uses that result in increased infiltration through waste
areas. 

• Conduct 5-year reviews to verify effectiveness. 

9.1.4 Alternative GW-4: Ground Water Extraction, Treatment, and Discharge to Jordan River - Single
      High Yield Extraction Well 

This alternative provides for the extraction and treatment of contaminated ground water in the US&G
Aquifer. A single vertical extraction well is installed to capture contaminated ground water. A
preliminary analysis indicates that one well pumping at 700 gpm can achieve capture. In addition,
monitoring is provided at points of compliance and institutional controls are implemented. Preliminary
ground water capture calculations indicate that such a system is feasible. The extraction and
treatment system will be operated until the US&G Aquifer is restored to beneficial use. The general
elements of the alternative are as follows:

• Install one extraction well that is designed to optimize the collection of contaminated ground
water in the US&G Aquifer. 

• Install a granular ferric hydroxide (GFH)/GAC treatment system, with associated collection
piping, and provide for discharge to the Jordan River. 

• Install point of compliance monitoring wells in the US& G and Deep Principal aquifers. 

• Establish ICs to prevent access and use of contaminated ground water until cleanup levels are
attained and to restrict surface water uses that result in increased infiltration through waste
areas. 

• Conduct 5-year reviews to verify effectiveness. 

9.1.5 Alternative GW-5: Ground Water Extraction, Treatment, and Discharge to Jordan River - French
      Drain 

This alternative provides for the extraction and treatment of contaminated ground water in the US&G
Aquifer. A French drain is installed to capture contaminated ground water. In addition, monitoring is
provided at points of compliance and institutional controls are implemented. Preliminary ground water
capture calculations indicate that such a system is feasible. The extraction and treatment systemwill
be operated until the US&G Aquifer is restored to beneficial use. The general elements of the
alternative are as follows: 

• Install a French drain that is designed to optimize the collection of contaminated ground water
in the US&G Aquifer. 

• Install a GFH/GAC treatment system, with associated collect ion piping, and provide for
discharge to the Jordan River. 

• Install point of compliance monitoring wells in the US& G and Deep Principal aquifers. 

• Establish ICs to prevent access and use of contaminated ground water until cleanup levels are
attained. 

• Conduct 5-year reviews to verify effectiveness. 

9.1.6 Alternative GW-6: In Situ Chemical Oxidation 

This alternative provides for in situ treatment of contaminated ground water in the US&G Aquifer. A
series of injection trenches are installed to allow the addition of amendments to the US&G Aquifer.
Injection of potassium permanganate, ferrous sulfate, and/ or limestone induce co-precipitation and
chemical oxidation of COCs in situ. In addition, monitoring is provided at points of compliance and
institutional controls are implemented. The treatment system will be operated until the US&G Aquifer
is restored to beneficial use. The general elements of the alternative are as follows:



• Install a series of injection trenches in the vicinity of the contaminated source that are
designed to optimize the injection of amendments into contaminated ground water in the US&G
Aquifer. 

• Install point of compliance monitoring wells in the US&G and Deep Principal aquifers. 

• Establish ICs to prohibit access and use of contaminated ground water until cleanup levels are
attained. 

• Conduct 5-year reviews to verify effectiveness. 

9.2 DESCRIPTION OF THE MIXED SMELTER WASTE ALTERNATIVES 

The process options for remediation of the MSW have been combined into eight remedial alternatives.
These alternatives can be separated into two groups     those that could be selected if restoration of
the US& G Aquifer to beneficial use is a goal and those that could be selected if restoration of the
US& G Aquifer to beneficial use is not a goal. These alternatives are: 

If Not Restoring the US&G Aquifer to Beneficial Use
 
• Alternative MSW-1: No further action 

• Alternative MSW-2: Excavation and Off site Disposal of Category I MSW; Construct Appropriate
Cover over Category II and III MSW 

• Alternative MSW-3: Excavation and Off site Disposal of Category I MSW; On site Consolidation of
Category II and III MSW with Appropriate Cover 

• Alternative MSW-4: Excavation and Off site Disposal of Category I MSW; Segregation and On site
Consolidation of Category II and III MSW with Appropriate Cover 

• Alternative MSW-7: Excavation and Off site Disposal of Category I MSW; Excavation (excluding
Perched Unit) and Segregation of Category II and III MSW with Treatment of Category II MSW; On
site Consolidation of Category II and III MSW with Appropriate Cover 

If Restoring the US&G Aquifer to Beneficial Use 

• Alternative MSW-5: Excavation and Off site Disposal of all MSW 

• Alternative MSW-6: Excavation of all MSW and Disposal in New Landfill On Site 

• Alternative MSW-8: Excavation and Off site Disposal of Category I MSW; Excavation (including
Perched Unit) and Segregation of Category II and III MSW with Treatment of Category II MSW; On
site Consolidation of Category II and III MSW with Appropriate Cover 

The MSW remedial alternatives that do not include restoration of the US&G Aquifer to beneficial use as
a goal are compatible with the no action and limited action alternatives for ground water (GW-1 and
GW-2). The MSW remedial alternatives that include restoration as a goal are compatible with the active
restoration alternatives for ground water (GW-3, GW-4, GW-5, and GW-6). The remedial alternatives for
slag are not related to the restoration of the US&G Aquifer and are compatible with all MSW and ground
water alternatives.

The alternatives have been formulated according to the NCP [40 CFR 300.430 (e)] and are intended to
meet RAOs. While potential end land uses are considered, redevelopment elements that are outside of
the scope of remedial action are not incorporated into each alternative. The general types of
construction activities that would occur during redevelopment are included in the alternatives. The
alternatives are presented in the following paragraphs in sufficient detail to understand the major
components of each alternative. ARARs for the alternatives are listed in Tables 9-3 through 9-10.
Table 9-2 summarizes the costs associated with each alternative. 



9.2.1 Alternative MSW-1: No Further Action 

This alternative is required by the NCP so that a baseline set of conditions can be established
against which other remedial actions may be compared. This alternative allows the Site to remain in
its current state with no remedial action (engineering or ICs) being implemented. Five-year reviews
are included in this alternative. 

9.2.2 Alternative MSW-2: Excavation and Off site Disposal of Category I MSW; Construct Appropriate
      Cover Over Category II and III MSW 

This alternative involves the excavation and disposal of Category I materials off site, remediation of
the Jordan River Riparian Corridor, regrading of the remaining MSW areas, and construction of an
appropriate cover over these areas. The distinct objective of this alternative is to meet RAOs with a
minimal amount of movement of MSW. Source control remediation consistent with restoration of the US& G
Aquifer is not included in this alternative. 

Covering of MSW provides the main mechanism for the elimination of exposure pathways and resultant
risk. Covering methods may utilize either the vegetative soil cover or alternative covers (see Table
9-11). Covers need not be designed to reduce the migration of constituents to ground water; as a
result, the alternative is not compatible with remedial alternatives for ground water that provide for
the restoration of the beneficial use of the US&G Aquifer at the Site. 

The general elements of this alternative are as follows: 

• Excavate Category I wastes from the Baghouse Dust Pond and Miscellaneous Smelter Waste Areas
and transport off site to a RCRA Subtitle C disposal facility. 

• Provide remediation within the Jordan River Riparian Area. Remediation will be performed in a
manner consistent with performance criteria to be developed for both remediation and
restoration of the corridor. For this alternative, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Move the East and West Soil piles to the Miscellaneous Smelter Waste Area. 

• Regrade and provide appropriate cover for the Miscellaneous Smelter Waste Area, the Calcine
Waste Area, the Silver Refinery Area and the Soil Fill Area 3. 

• Provide for surface water run-on and run-off controls.

• Establish ICs in the covered area where wastes are present at depth. ICs must be established to
manage future exposure to these materials. At a minimum, ICs for the covered area will consist
of land use controls, special building permit requirements, special requirements for
excavation, deed notices, and advisories. 

9.2.3 Alternative MSW-3: Excavation and Off site Disposal of Category I MSW; On site Consolidation of
      Category II and III MSW with Appropriate Cover 

This alternative involves the excavation and disposal of Category I materials off site, remediation of
the Jordan River Riparian Corridor, consolidation of Category II and III materials on site, and
construction of an appropriate cover over the consolidation areas. The distinct objective of this
alternative is to meet RAOs while minimizing the areal extent of MSW at the Site with a minimal amount
of handling of MSW. Source control remediation consistent with restoration of the US&G Aquifer is not
included in this alternative. 

This alternative is similar to MSW-2, with added consideration of the option for consolidation of
Category II and III materials. While it may not be necessary to move any Category II or III materials,
consolidating contamination may provide some benefits for redevelopment when responsibilities for
leaving contamination on site are considered. Consolidation may reduce the area of the site covered by
MSW, resulting in lower covering costs and less restrictive ICs. The selection and delineation of
specific volumes of materials to be moved and the areas into which wastes will be consolidated will be
based on a number of criteria, including the present distribution of hazardous/ contaminated material
and future land use plans. The consolidation areas will be specified during remedial design. 



In this alternative, it is assumed, for cost estimating purposes only, that all contaminated materials
are consolidated into the terrace area of the site, including the Miscellaneous Smelter Waste, the
Calcine Waste, and the Silver Refinery areas shown in Figure 1-2. As a result, all Category II and III
materials outside of these areas are moved. Since the majority of Category II material is presently
located within the terrace area, very little movement of Category II material is required. 

This alternative provides for the elimination of contact and ingestion exposure routes. The cover need
not be designed to reduce the migration of constituents to ground water; as a result, the alternative
is not compatible with remedial alternatives for ground water that provide for the restoration of the
beneficial use of the US&G Aquifer at the Site. 

The general elements of the alternative are as follows: 

• Excavate Category I wastes from the Baghouse Dust Pond and Miscellaneous Smelter Waste areas
and transport off site to a RCRA Subtitle C disposal facility. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediat ion and
restoration of the corridor. For this alternative, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Move the East and West Soil piles to the Miscellaneous Smelter Waste Area.

• Move Category III materials in the Soil Fill Area 3 to the Miscellaneous Smelter Waste Area.
Provide verification testing of resulting surface. 

• Regrade, provide topsoil (as necessary), and revegetate Soil Fill Area 3. 

• Provide riverbank cover, stabilization, and vegetation. 

• Construct appropriate cover over the Miscellaneous Smelter Waste, Calcine, and Silver Refinery
areas. 

• Revegetate the cover and provide for surface water run- on controls. 

• ICs may not be necessary in portions of the site that can support unrestricted use and
unlimited exposure (possibly in Soil Fill Area 3). In the covered area where wastes are present
at depth, ICs must be established to limit future exposure to these materials. At a minimum,
ICs for the covered area will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. 

9.2.4 Alternative MSW-4: Excavation and Off site Disposal of Category I MSW; Excavation, Segregation,
      and On site Consolidation of Category II and III MSW 

This alternative involves the excavation and disposal of Category I materials off site, remediation of
the Jordan River Riparian Corridor, segregation and consolidation of Category II and III materials on
site, and construction of an appropriate cover over the consolidation areas. The distinct objective of
this alternative is to meet RAOs while minimizing the areal extent of MSW at the Site and segregating
and consolidating MSW. Source control remediation consistent with restoration of the US& G Aquifer is
not included in this alternative. 

This alternative is similar to MSW-3, with added consideration of the option for the segregation of
Category II and III materials. While it may not be necessary to move any Category II or III materials,
segregating and consolidating contamination into separate areas of the Site may provide some benefits
for redevelopment when responsibilities for leaving contamination on site are considered. Segregation
and consolidation of materials into separate areas of the Site may further reduce the area of the Site
covered by MSW, resulting in lower covering costs and less restrictive ICs. The selection and
delineation of specific volumes of materials to be moved and the areas into which wastes will be
consolidated will be based on a number of criteria, including the present distribution of hazardous/
contaminated material and future land use plans. The consolidation areas will be specified during
remedial design. 



In this alternative, it is assumed, for cost estimating purposes only, that all contaminated materials
are consolidated into the terrace area of the Site including the Miscellaneous Smelter Waste, the
Calcine Waste, and the Silver Refinery areas shown in Figure 1-2. As a result, all Category II and III
materials outside of these areas are excavated, segregated, and moved. Since the majority of Category
II material is presently located within the terrace area, very little movement of Category 
II material is required.

This alternative provides for the elimination of contact and ingestion exposure routes. The cover need
not be designed to reduce the migration of constituents to ground water; as a result, the alternative
is not compatible with remedial alternatives for ground water that provide for the restoration of the
beneficial use of the US&G Aquifer at the Site. 

The general elements of the alternative are as follows: 

• Excavate Category I wastes from the Baghouse Dust Pond and Miscellaneous Smelter Waste areas
and transport off site to a RCRA Subtitle C disposal facility. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediation and
restoration of the corridor. Remediation is assumed to consist of a combination of excavation,
stabilization, covering, and revegetation. 

• Excavate Category II waste in the southern portion of the Calcine Waste Area. Place this
material in the Miscellaneous Smelter Waste Area/ northern portion of the Calcine Waste Area. 

• Excavate Category II and III materials to the extent necessary to achieve cleanup levels (PRGs)
that are consistent with the proposed future use in each area. Materials to be excavated
include the East and West Soil piles and materials in Soil Fill Area 3. 

• Provide for testing necessary for segregation of materials excavated from the Soil Fill Area 3
(XRF, SPLP, and TCLP). Place Category II material in the northern portion of the Calcine Waste
Area and the Miscellaneous Smelter Waste Area. Place Category III material in the southern
portion of the Calcine Waste Area and the Silver Refinery Area. 

• Regrade, provide topsoil, and revegetate Soil Fill Area 3. 

• Provide appropriate cover over the materials placed within the Miscellaneous Smelter Waste,
Calcine Waste, and Silver Refinery areas. 

• Revegetate the covers and provide for surface water run- on controls. 

• ICs may not be necessary in portions of the Site that can support unrestricted use and
unlimited exposure (possibly in Soil Fill Area 3). In the covered areas, where wastes are
present at depth, ICs must be established to limit exposure to these materials. At a minimum,
ICs for the covered area will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. 

9.2.5 Alternative MSW-5: Excavation and Off site Disposal of MSW 

This alternative involves the excavation and disposal of all Category I, II, and III materials off
site and remediation of the Jordan River Riparian Corridor. The distinct objective of this alternative
is to meet RAOs through the removal of all contaminated materials from the Site. The alternative is 
compatible with remedial alternatives for ground water that provide for the restoration of the
beneficial use of the US&G Aquifer at the Site.

Category I and II waste materials, including debris in the Miscellaneous Smelter Waste Area, Calcine
Waste Area, and waste in the former location of the Baghouse Dust Pond, are assumed to be hazardous
and are disposed of in Resource Conservation and Recovery Act (RCRA) Subtitle C facilities (no testing
is conducted). Contaminated soils are tested to determine concentrations of contaminants and
leachability, segregated, then disposed of in RCRA Subtitle D and C facilities as test results
warrant. The general elements of this alternative are as follows: 



• Excavate Category I and II materials from the Miscellaneous Smelter Waste Area, the Calcine
Waste Area, and the Baghouse Dust Pond Area. Transport off site for disposal in a Subtitle C
facility. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediat ion and
restoration of the corridor. For costing purposes, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Excavate Category II and III materials to the extent necessary to achieve cleanup levels (PRGs)
that are consistent with the proposed future use in each area. Materials to be excavated
include contaminated soils in the Miscellaneous Smelter Waste, Calcine Waste, and Baghouse Dust
Pond Waste areas; the East and West Soil piles; and materials in Soil Fill Area 3. 

• Dewater and excavate contaminated soils in the Perched Unit. This effort is assumed to require
sheet pile installation for excavation stability, a well point dewatering system, and disposal
of ground water collected. 

• Provide testing necessary for segregation of Category II and III materials during excavation
(XRF, SPLP, and TCLP). Segregate materials and transport to appropriate facilities based on
test results. 

• Regrade disturbed areas, provide topsoil, and revegetate. 

• ICs may not be necessary in portions of the site that can support unrestricted use and
unlimited exposure; all portions of the Site have the potential to meet unrestricted use. In
areas where contamination remains, ICs will consist of land use controls, special building
permit requirements, special requirements for excavation, deed notices, and advisories. 

9.2.6 Alternative MSW-6: Excavation of all MSW and Disposal in New Landfill On Site 

This alternative involves the excavation and disposal of all Category I, II, and III materials on
site, and remediation of the Jordan River Riparian Corridor. The distinct objective of this
alternative is to meet RAOs through on site containment of all contaminated materials at the Site. The 
alternative is compatible with remedial alternatives for ground water that provide for the restoration
of the beneficial use of the US&G Aquifer at the Site. 

This alternative is similar to alternative MSW-5; however, an appropriate disposal facility is
constructed on site to receive material. This facility will be constructed similar to that of a RCRA
Subtitle C facility; however, since land disposal restrictions (LDRs) are not triggered in this
alternative, hybrid elements may be incorporated to provide for the proper containment of Category I
and II waste materials. Category III materials can be consolidated into the facility if necessary.
While it may not be necessary to move any Category III materials, consolidating this material into the
facility may provide some benefits for redevelopment when responsibilities for leaving contamination
on site are considered. Consolidation of materials may further reduce the area of the site covered by
MSW, resulting in lower covering costs and less restrictive ICs. The selection and delineation of
specific volumes of materials to be moved and the area(s) into which the on site facility will be
constructed will be based on a number of criteria, including the present distribution of hazardous/
contaminated material and future land use plans. 

It is assumed, for cost estimating purposes only, that the disposal facility is constructed within the 
area of contamination (AOC) in the Miscellaneous Smelter Waste Area (Figure 1-2). The facility
utilizes the void produced during the excavation of contaminated material in the Perched Unit and
necessary adjacent area immediately to the west. By locating the facility in this area, materials can 
be consolidated into a subgrade facility with a minimal surface area. 

The general elements of this alternative are as follows: 

• Excavate Category I, II, and III materials (waste and associated contaminated soils) in the
Miscellaneous Smelter Waste, Baghouse Dust Pond and northern portion of the Calcine Waste
areas. Stockpile this material in the southern portion of the Calcine Waste Area. 



• Dewater and excavate Category II and III materials in the Perched Unit. This effort is assumed
to require sheet pile installation for excavation stability, a well point dewatering system,
and a temporary ground water treatment system. Stockpile this material in the southern portion
of the Calcine Area. 

• Grade the resulting excavation in the Miscellaneous Smelter Waste Area and install a liner and
leachate collection system. 

• Place the stockpiled materials in the southern portion of the Calcine Area (including the
Category II wastes [calcine] initially present in that area) into the lined area. 

• Excavate Category II and III materials to the extent necessary to achieve cleanup levels (PRGs)
that are consistent with the proposed future land use in each area. Materials to be excavated
include the East and West Soil piles and materials in Soil Fill Area 3. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediat ion and
restoration of the corridor. For costing purposes, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Regrade, provide topsoil, and revegetate Soil Fill Area 3. 

• Construct an appropriate cover over the materials placed within the liner in the Miscellaneous
Smelter Waste Area. The cover will need to minimize infiltration to reduce the potential for
leachate collection.

• Revegetate the cover and provide for surface water run- on controls. 

• ICs may not be necessary in portions of the Site that can support unrestricted use and
unlimited exposure (possibly in Soil Fill Area 3). In the covered area, where wastes are
present at depth, ICs must be established to limit exposure to these materials. At a minimum,
ICs for the covered area will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. 

9.2.7 Alternative MSW-7: Excavation and Off site Disposal of Category I MSW; Excavation (excluding
      Perched Unit) and Segregation of Category II and III MSW with Treatment of Category II MSW, On
      site Consolidation, and Appropriate Cover 

This alternative involves the excavation and disposal of Category I materials off site; remediation of
the Jordan River Riparian Corridor; excavation (excluding Perched Unit), segregation, and
consolidation of Category II and III materials on site; treatment of Category II material; and
construction of an appropriate cover over the consolidation areas. The distinct objective of this
alternative is to meet RAOs primarily through treatment without excavating contaminated materials in
the Perched Unit. Since remediation of the Perched Unit is not included in this alternative, source
control remediation is not consistent with restoration of the US&G Aquifer. 

This alternative is similar to MSW-4, with added consideration of the option for treatment of Category
II materials. The combined approach of treatment with on site and off site disposal is utilized to
eliminate direct contact exposure pathways. The treatment of waste will immobilize COCs within
Category II waste materials. The segregation, treatment, and consolidation of contamination into
separate areas of the Site may provide some benefits for redevelopment when responsibilities for
leaving contamination on site are considered. Segregation and consolidation of materials into separate
areas of the Site may further reduce the area of the site covered by MSW, resulting in lower covering
costs and less restrictive ICs. The selection and delineation of specific volumes of materials to be
moved and the areas into which wastes will be consolidated will be based on a number of criteria,
including the present distribution of hazardous/contaminated material and future land use plans. The
consolidation areas will be specified during remedial design. 

In this alternative, it is assumed, for cost estimating purposes only, that all contaminated
materials, except contaminated materials in the Perched Unit, are excavated, separated, treated, then
consolidated into the terrace area of the Site. Stabilized Category II materials are consolidated into
an area within the Miscellaneous Smelter Waste Area. Category III materials are consolidated into the
Calcine Waste and Silver Refinery areas. Treatment is assumed to meet standards required under LDRs,



precluding the need for disposal in a RCRA Subtitle C facility. However, since untreated Category II
materials (Perched Unit Soils) remain at depth in the terrace, and the cover will not be designed to
reduce the migration of constituents from these materials to ground water, this alternative is not
compatible with remedial alternatives for ground water that provide for the restoration of the
beneficial use of the US&  Aquifer at the Site. 

The general elements of the alternative are as follows: 

• Construct a soil vapor extraction (SVE) treatment cell for materials contaminated with VOCs.

• Excavate Category I wastes from the Baghouse Dust Pond and Miscellaneous Smelter Waste areas
and transport off site to a RCRA Subtitle C disposal facility. 

• Excavate Category II waste in the Miscellaneous Smelter Waste and northern portion of the
Calcine areas. Place any wastes contaminated with VOCs into the SVE treatment cell. Stockpile
the remaining material in the southern portion of the Calcine Waste Area. 

• Grade the resulting excavation in the Miscellaneous Smelter Waste Area to prepare for the
placement of stabilized wastes. Construct waste stabilization facilities. 

• Treat/Stabilize all Category II wastes stockpiled in the southern portion of the Calcine Waste
Area and place within the prepared area. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediation and
restoration of the corridor. For costing purposes, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Excavate Category II and III material to the extent necessary to achieve cleanup levels (PRGs)
that are consistent with the proposed zoning and future land use in each area. Place these
materials into the lined area. Materials to be excavated include the East and West Soil piles
and materials in Soil Fill Area 3. 

• Provide the testing necessary for segregation of excavated materials (XRF, SPLP, and TCLP).
Treat materials that meet Category II criteria and place in the Miscellaneous Smelter Waste
Area. Place materials that meet Category III criteria in the southern portion of the Calcine
Waste Area and Silver Refinery Area. 

• Regrade, provide topsoil, and revegetate Soil Fill Area 3. 

• Construct an appropriate cover over the stabilized materials placed in the Miscellaneous
Smelter Waste Area and contaminated soils placed in the Calcine and Silver Refinery areas (if
necessary). 

• Revegetate the covers and provide for surface water run- on controls. 

• ICs may not be necessary in portions of the site that can support unrestricted use and
unlimited exposure (possibly in Soil Fill Area 3). In the covered area where wastes are present
at depth, ICs must be established to limit exposure to these materials. At a minimum, ICs for
the covered area will consist of land use controls, special building permit requirements,
special requirements for excavation, deed notices, and advisories.

9.2.8 Alternative MSW-8: Excavation and Off site Disposal of Category I MSW; Excavation (including
      Perched Unit) and Segregation of Category II and III MSW with Treatment of Category II MSW, On
      site Consolidation, and Appropriate Cover 

This alternative involves the excavation and disposal of Category I materials off site; remediation of
the Jordan River Riparian Corridor; excavation (including Perched Unit), segregation, and
consolidation of Category II and III materials on site; treatment of Category II material; and
construction of an appropriate cover over the consolidation areas. The distinct objective of this
alternative is to meet RAOs primarily through excavation and treatment of all contaminated materials.
Since remediation of the Perched Unit is included in this alternative, source control remediation is
consistent with restoration of the US&G Aquifer. 



This alternative is essentially the same as MSW-7, with added consideration of the option for 
excavation and treatment of Category II materials in the Perched Unit. 

In this alternative, it is assumed, for cost estimating purposes only, that all contaminated materials
are excavated, separated, treated, and then consolidated into the terrace area of the Site. Stabilized
Category II materials are consolidated into an area within the Miscellaneous Smelter Waste Area.
Category III materials are consolidated into the Calcine Waste and Silver Refinery areas. Treatment is
assumed to meet standards required under LDRs, precluding the need for disposal in a RCRA Subtitle C
facility. 

The general elements of the alternative are as follows: 

• Construct an SVE treatment cell for materials contaminated with VOCs. 

• Excavate Category I wastes from the Baghouse Dust Pond and Miscellaneous Smelter Waste areas
and transport off site to a RCRA Subtitle C disposal facility. 

• Excavate Category II waste in the Miscellaneous Smelter Waste and northern portion of the
Calcine areas. Place any wastes found to be contaminated with VOCs into the SVE treatment cell.
Stockpile the remaining material in the southern portion of the Calcine Waste Area. 

• Excavate contaminated soils (Category II and III) associated with the Miscellaneous Smelter
Waste Area (excluding materials within the Perched Unit), the Baghouse Dust Pond Area, and the
northern portion of the Calcine Area. Provide testing necessary for segregation of materials
excavated (XRF, SPLP, and TCLP). Stockpile Category II soils in the southern portion of the
Calcine Waste Area. Stockpile Category III soils in the southern portion of the Silver Refinery
Area. 

• Dewater and excavate Category II and III materials in the Perched Unit. This effort is assumed
to require sheet pile installation for excavation stability, a well point dewatering system,
and a temporary ground water treatment system. Stockpile this material in the southern portion
of the Calcine Area. Provide for XRF, SPLP, and TCLP testing; segregation; and stockpiling of
the materials excavated in a similar manner as contaminated soils.

• Grade the resulting excavation in the Miscellaneous Smelter Waste Area to prepare for the
placement of stabilized wastes. Construct waste stabilization facilities. 

• Treat/Stabilize all Category II wastes stockpiled in the southern portion of the Calcine Waste
Area and place within the prepared area. 

• Provide remediation within the Jordan River Riparian Corridor. Remediation will be performed in
a manner consistent with performance criteria to be developed for both remediat ion and
restoration of the corridor. For costing purposes, remediation is assumed to consist of a
combination of excavation, stabilization, covering, and revegetation. 

• Excavate Category II and III materials to the extent necessary to achieve cleanup levels (PRGs)
that are consistent with the proposed zoning and future use in each area. Place these materials
into the lined area. Materials to be excavated include the East and West Soil piles and
materials in Soil Fill Area 3. 

• Provide the testing necessary for segregation of materials excavated (XRF, SPLP, and TCLP).
Treat materials that meet Category II criteria and place in the Miscellaneous Smelter Waste
Area. Place materials that meet Category III criteria in the southern portion of the Calcine
Waste Area and Silver Refinery Area. 

• Regrade, provide topsoil, and revegetate Soil Fill Area 3. 

• Construct an appropriate cover over the stabilized materials placed in the Miscellaneous
Smelter Waste Area and contaminated soils placed in the Calcine and Silver Refinery areas (if
necessary). 

• Revegetate the covers and provide for surface water run-on controls. 



• ICs may not be necessary in portions of the Site that can support unrestricted use and
unlimited exposure (possibly in Soil Fill Area 3). In the covered area where wastes are present
at depth, ICs must be established to limit exposure to these materials. At a minimum, ICs for
the covered area will consist of land use controls, special building permit requirements,
special requirements for excavation, deed notices, and advisories. 

9. 3 DESCRIPTION OF SLAG ALTERNATIVES 

The process options for remediation of the slag have been combined into five remedial alternatives.
These alternatives are: 

• Alternative S-1: No further action 

• Alternative S-2: Excavation and off site disposal of slag 

• Alternative S-3: Consolidate and cover slag 

• Alternative S-4: Regrade and cover slag

• Alternative S-5: Beneficial reuse of slag 

The alternatives are intended to meet RAOs. The alternatives are presented in the following paragraphs
in sufficient detail to understand the major components of each alternative. These details also serve
as assumptions for cost estimating. ARARs for the alternatives are listed in Tables 9-3 through 9-10.
Table 9-2 summarizes the costs associated with each alternative. 

All of the alternatives involve the redistribution of slag and associated contaminated materials. The
final distribution of these materials will greatly influence the potential for land use. The greatest
potential for site redevelopment can be achieved by allowing the specific redistribution of these
materials to be compatible with yet to be produced redevelopment plans. The alternatives are therefore
developed to allow for flexibility in the specific delineation of areas where slag and associated
contaminated materials will and will not remain. While potential end land uses are considered, site
development elements that may be performed by other parties are outside of the scope of this study and
are not incorporated into each alternative. 

9.3.1 Alternative S-1: No Further Action 

This alternative is required to be considered by the NCP so that a baseline set of conditions can be
established against which other remedial actions may be compared. This alternative allows the site to
remain in its current state with no remedial action being implemented. Five- year reviews are included
in this alternative. 

9.3.2 Alternative S-2: Excavation and Off site Disposal of Slag 

This alternative allows for the removal of all slag materials at the site and disposal off site. The
slag is a RCRA Subtitle C-exempt waste through the Bevill Amendment and, therefore, is eligible for
disposal at a RCRA Subtitle D landfill without treatment. The general elements of this alternative are
as follows: 

• Move clean materials presently on top of the slag (Soil Fill Area 2) to temporary stockpiles. 

• Excavate and load slag from Areas B, D, E, and F. 

• Excavate and load slag from miscellaneous areas, including the berm along the Jordan River. 

• If the railroad line through the Site is abandoned, slag from the railroad berm will be
excavated and loaded. 

• Excavate Category III materials (contaminated soil) to achieve cleanup levels (PRGs) that are
consistent with proposed zoning and future use. 

• Transport slag to a RCRA Subtitle D landfill facility. 



• Transport contaminated soil off site for disposal in an appropriate facility. 

• Replace with clean fill materials placed in temporary stockpiles. 

• Provide a final grade and revegetate disturbed areas of the Site.

• ICs for slag may not be necessary for areas of the site where slag and contaminated soil have
been removed if these areas can support unrestricted use and unlimited exposure. In areas where
contamination remains, ICs will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. ICs and
engineering controls to restrict access will be required for the railroad berm if the line is
left in place. 

9.3.3 Alternative S-3: Consolidate and Cover Slag 

In this alternative, all slag remains on site. The slag is concentrated into one or more areas of the
site depending on the final plans for future land use. The final distribution of slag will be
determined during the remedial design phase. For the purposes of this evaluation, it is assumed that
all slag is moved into Area E. The general elements of the alternative are as follows: 

• Move materials presently on top of the slag (Soil Fill Area 2) to temporary stockpiles. 

• Excavate and load slag from Areas B, D, and F. 

• Excavate and load slag in miscellaneous areas, including the berm along the Jordan River. 

• If the railroad line through the Site is abandoned, slag from the railroad berm will be
excavated and loaded. 

• Separate Category II materials that are encountered during excavation. Stockpile for disposal
or treatment as part of the MSW remedy. 

• Excavate, as necessary, Category III materials (contaminated soil) to achieve cleanup levels
(PRGs) that are consistent with proposed zoning and future use. 

• Place slag and excavated soil in Area E and provide grades that are consistent with the
adjacent topography. 

• Replace clean fill materials placed in temporary stockpiles. 

• Place a permanent cover over the slag and excavated soil. 

• Provide a final grade and vegetative cover across the Site that minimizes erosion. 

• ICs for slag may not be necessary for areas of the site where slag and contaminated soil have
been removed if these areas can support unrestricted use and unlimited exposure. In areas where
contamination remains, ICs will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. ICs and
engineering controls to restrict access will be required for the railroad berm if the line is
left in place. 

9.3.4 Alternative S-4: Regrade and Cover Slag 

In this alternative, all slag remains on site. The slag is regraded with a minimum of redistribution
and covered according to the final plans for future land use. The final distribution of slag will be
determined during the remedial design phase. For the purposes of this evaluation, it is assumed that
the slag piles that have significant relief and steep slopes are moved short distances and regraded to
achieve low-slope angles across the site. The general elements of the alternative are as follows: 

• Excavate and load slag from Piles A and B in Area B, Piles C and D in Area D, and miscellaneous
areas such as the berm along the Jordan River. 

• If the railroad line through the Site is abandoned, slag from the railroad berm will be



excavated and loaded. 

• Separate Category II materials that are encountered during excavation. Stockpile for disposal
or treatment as part of the MSW remedy. 

• Leave contaminated soils that underlie the slag in place. 

• Place excavated slag in adjacent low areas to provide grades that are consistent with the
adjacent topography. 

• Place a permanent cover over the regraded slag. 

• Establish ICs for the areas where slag remains. ICs will consist of land use controls, special
building permit requirements, controls on easements, deed notices, and advisories. ICs and
engineering controls to restrict access will be required for the railroad berm if the line is
left in place. 

9.3.5 Alternative S-5: Beneficial Reuse of Slag 

In this alternative, slag is placed in one or more temporary stockpiles on site and made available for
distribution as product for use on or off site. The final distribution of slag will be determined
during the remedial design phase. For the purposes of this evaluation, it is assumed that the slag is
consolidated in a similar fashion as in Alternative S- 3 (moved into Area E). The general elements of
the alternative are as follows: 

• Move materials presently on top of the slag (Soil Fill Area 2) to temporary stockpiles. 

• Excavate and load slag from Areas B, D, and F. 

• Excavate and load slag in miscellaneous areas, including the berm along the Jordan River. 

• If the railroad line through the Site is abandoned, slag from the railroad berm will be
excavated and loaded. 

• Excavate, as necessary, Category III materials (contaminated soil) to achieve cleanup levels
(PRGs) that are consistent with proposed zoning and future use. 

• Separate Category II materials that are encountered during excavation. Stockpile for disposal
or treatment as part of the MSW remedy.

• Place slag in Area E and provide grades that are consistent with access and transport of the
slag. 

• Transport Category II soils off site for disposal in an appropriate facility. 

• Replace clean fill materials placed in temporary stockpiles. 

• Provide appropriate controls for exposed slag and contaminated soil. A temporary or permanent
cover will be required for materials remaining on site beyond a performance period. 

• ICs for slag may not be necessary for areas of the site where slag and contaminated soil have
been removed if these areas can support unrestricted use and unlimited exposure. In areas where
contamination remains, ICs will consist of land use controls, special building permit
requirements, special requirements for excavation, deed notices, and advisories. ICs and
engineering controls to restrict access will be required for the railroad berm if the line is
left in place. 

In the event that no use for the material is identified within a given time period, a final grade to
the remaining slag would be established and a permanent cover placed over the slag area (similar to 
Alternative S-3). 



9.4 REDEVELOPMENT ALTERNATIVE 

The redevelopment alternative was developed by the property owner, Littleson, Inc. in conjunction with
representatives from Midvale City. EPA and UDEQ have reviewed this alternative. Although EPA and UDEQ
strongly support redeveloping Superfund sites, CERCLA only allows money from the Superfund program to
clean up sites, not redevelop them. Therefore, this alternative cannot be implemented by EPA and UDEQ
as the selected remedy. It is, however, designed to be equivalent to other alternatives described
above and would be acceptable if someone other than EPA and UDEQ pays for the redevelopment portion of
the work. This alternative was presented in the proposed plan, at the public meeting for the preferred
alternative, and is included here to signify EPA and UDEQ’s recognition of this alternative and to
indicate that the public was given opportunity to comment on this alternative as well as the other
more typical alternatives. 

The redevelopment alternative is essentially a re-grade and cover-in-place remedy designed to isolate
human and ecological receptors from COCs. Under this alternative, Category I materials will first be
excavated and managed off site and Category II materials will be consolidated, compacted, and graded
as necessary. Consolidation of Category II material is optional under this alternative; the placement
of final cover across OU2 constitutes the primary remedy. 

After initial grading is achieved, significant volumes of slag material will then be beneficially
reused throughout OU2 (excluding the Riparian Corridor), primarily as structural (and engineered) fill
and for infrastructure (roads, utility corridors) where appropriate. During the course of
redevelopment, the slag material, as well as any remaining Category II material exposed at the ground
surface, will be covered, with the final minimum cover depth and type varying depending on land use
and redevelopment plans (see Table 9-11). A significant amount of the final covers will be
redevelopment- related (parking lots, roads, buildings, landscaping). The final area grading plan will
promote drainage, minimize erosion, and promote establishment of vegetation (in areas where the final
cover will be vegetated). ICs will promote the long- term integrity of final covers; manage the future
handling and disposal of MSW, slag, and contaminated native soils excavated during post-remedial
maintenance or new construction; and manage surface water to maintain present infiltration rates. With
the off site management of Category I materials, the placement and maintenance of different kinds of
covers over Category II and IV materials will effectively isolate OU2 wastes from potential future
human receptors. 

The use of slag as an intermediate layer above Category II material is desirable for a number of
reasons. First, significant amounts of slag are available and will need to be used in order to achieve
reasonable slopes that will support permanent cover and vegetation. Second, the relatively benign slag
will be placed over more contaminated and dangerous Category II materials so that future construction
and redevelopment will occur primarily in the slag layer, minimizing the need to disturb Category II
material. This approach will be used in the area of smelter debris on the terrace where the
concentrations of COCs are the highest. Third, in addition to creating a layer with relatively low
concentrations of COCs, the slag will provide an obvious visual contrast with the underlying
materials. This contrast will be extremely helpful during the implementation of ICs designed to
identify and manage Category II material and native soils after construction of final covers and to
mitigate future worker health and safety concerns. 

The type of final cover placed over the final graded MSW and slag will depend on the proposed land use
and the nature of the underlying material (slag or uncovered MSW). The proposed land uses will include
commercial, industrial, and retail uses in the terrace area; mixed use (including high-density
residential) on other parts of OU2; and mixed uses (including single family residential) on OU1. A
matrix of cover requirements based on land use and waste material present is included as Table 9-11.
Under this alternative, the owner or developer may elect to demonstrate through sampling or excavation
followed by confirmation samples that the materials present within any particular area within OU2 meet
PRGs rather than provide appropriate cover. In such areas, certain ICs may not be necessary. ICs will
otherwise apply uniformly across all of OU2 and will be used to ensure that appropriate final covers
remain in place and to control the handling and disposal of MSW, slag, and contaminated native soils
excavated during post- remedial Site maintenance or new construction. ICs will also be required over
the arsenic plume area to control storm water runoff into that area and to minimize additional
infiltration into the area over the plume.



SECTION 10 

SUMMARY OF COMPARATIVE ANALYSES OF ALTERNATIVES 

The NCP requires that each remedial alternative analyzed in detail in the FS documents be evaluated
according to specific criteria. The purpose of this evaluation is to promote consistent identification
of the relative advantages and disadvantages of each alternative, thereby guiding selection of
remedies offering the most effective and efficient means of achieving site cleanup goals. There are
nine criteria by which feasible remedial alternatives are evaluated. While all nine criteria are
important, they are weighed differently in the decision-making process depending on whether they
describe or involve protection of human health and the environment or compliance with Federal or State
statutes and regulations (threshold criteria), a consideration of technical or socioeconomic merits
(primary balancing criteria), or the evaluation of non- EPA reviewers that may influence an EPA
decision (modifying criteria). 

Tables 10-1 through 10-3 provide comparisons between the alternatives for which a detailed analysis
was performed in each FS. Alternatives that did not pass the broad criteria screening and were not
evaluated in more detail are GW-6, MSW-5, MSW-8, and S-2 (see Table 9-1). 

10.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Overall protection of human health and the environment addresses whether each alternative provides
adequate protection of human health and the environment and describes how risks posed through each
exposure pathway are eliminated, reduced, or controlled, through treatment, engineering controls, and/
or institutional controls. 

With the exception of the no action alternatives for the Ground Water FS, all other alternatives are
protective of human health and the environment. Alternative GW-2 is protective but does not meet the
RAO of active restoration of the US&G Aquifer. Alternatives GW-3, GW-4, and GW-5 do meet that
objective although over a long time frame. 

With the exception of the no action alternative for MSW, all other alternatives are protective of
human health and the environment. ICs will be needed in all the alternatives since waste will be left
on site. Alternative MSW-5, which called for excavation and off site disposal of all waste in a
Subtitle C landfill, would have needed minimal ICs but was screened out due to excessively high costs. 

With the exception of the no action alternative for slag, all the other alternatives will be
protective of human health and the environment. ICs will be need for all the alternatives since waste
will be left on site. Alternative S-2, which called for excavation and off site disposal of all slag,
was screened out due to excessively high costs. 

Since the no action alternatives for ground water, MSW, and slag are not protective, they will not be
discussed further in this summary. 

10.2 COMPLIANCE WITH ARARS 

Section 121(d) of CERCLA and NCP §300.430(f)(1)(ii)(B) require that remedial actions at CERCLA sites
at least attain legally applicable or relevant and appropriate Federal and State requirements,
standards, criteria, and limitations, which are collectively referred to as ARARs, unless such ARARs
are waived under CERCLA 121(d)(4). 

All ground water alternatives comply with ARARs. 

MSW-6 complies with ARARs. MSW-2, MSW-3, MSW-4, and MSW-7 comply with ARARs if ACLs are used for
ground water (GW-2). 

S-3, S-4, and S-5 all comply with ARARs. 

10.3 LONG-TERM EFFECTIVENESS AND PERMANENCE 

Long-term effectiveness and permanence refers to expected residual risk and the ability of a remedy to
maintain reliable protection of human health and the environment over time, once cleanup levels have



been met. This criterion includes the consideration of residual risk that will remain on site
following remediation and the adequacy and reliability of controls. 

All of the ground water alternatives are effective over the long term. While the active restoration
alternatives (GW-3, GW-4, and GW-5) may reduce the time required to restore the US&G Aquifer to
beneficial use, restoration cannot be achieved in less than 90 to 300 years and requires removal or
containment of all source area contamination. In addition, the active restoration alternatives would
likely impact nearby wetlands and alter ground water flow patterns and flow in the Jordan River.
Additionally GW-5, which uses a French drain to collect ground water, may become less effective over
time and may not be effective under some future ground water use scenarios. Finally, the active
restoration alternatives all require large and expensive amounts of O&M. The effectiveness of the
alternatives would require that O&M be conducted properly over a long period of time. 

MSW-6, excavation and disposal in a new on site landfill, is the most effective over time; however, O&
M of a RCRA Subtitle C cell would be required in perpetuity in order for the remedy to remain
effective. MSW-2, MSW-3, MSW-4, and MSW-7 are also effective over time if ground water is not actively
restored. Covers would need O& M in perpetuity though these can be more easily integrated into site
redevelopment than an on site landfill. 

S-3, S-4, and S-5 are all effective over the long term, although S-5 would be more effective
especially if slag was removed from the site and reused, or if the slag was appropriately reused on 
site.

10.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance of
the treatment technologies that may be included as part of a remedy. 

Alternatives GW-3, GW-4, and GW-5 provide for extraction and treatment of contaminated groundwater
that results in a reduction in both toxicity and volume of COCs. Alternative GW-2 does not provide for
the extraction or treatment of groundwater. 

Alternative MSW-7 provides treatment by stabilization for most Category II material and is the only
alternative for mixed smelter wastes that achieves a reduction in toxicity and mobility of
contaminants through treatment. The volume of the treated material in alternative MSW-7 is estimated
to be 35 percent greater than that of the initial wastes. 

Waste treatment is not provided as part of any of the slag alternatives, with the possible exception 
of S-5. The use of slag as aggregate in concrete is an acceptable option under this alternative. 

10.5 SHORT-TERM EFFECTIVENESS 

Short-term effectiveness addresses the period of time needed to implement the remedy and any adverse
impacts that may be posed to workers, the community, and the environment during construction and
operation of the remedy until cleanup levels are achieved. 

All of the ground water alternatives could be implemented relatively quickly and with low risk to
workers and the community although the active restoration alternatives would require treatment plant
construction and a period of time before the plant was operating and functioning as designed. GW-2
would be the most effective in the short term and could be implemented the quickest and with the least
risk to workers and the community during implementation. GW-5, while effective would be less effective
than GW-2, GW-3, or GW-4 and likely would have the most implementation problems due to installation of
the French drain. 

MSW-2 would have the lowest risk to workers and the community in the short term, and MSW-7 would have
the highest risk although it still would be protective. This is related to ease of implementation of
the alternatives. 

S-4 would present the least risk to workers and the community, S-3 would present higher short-term
risks, and S- 5 would present the highest risks. This is related to the time to implement and how much
slag would need to be moved. 



10.6 IMPLEMENTABILITY 

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability for services and materials,
administrative feasibility, and coordination with other government entities are also considered. 

GW-2 would be the easiest to implement and would require the least amount of administrative and
technical difficulties. GW-5 would be the most difficult.

MSW-2 would be the easiest to implement and would have the fewest administrative difficulties during
implementation although it would require administration of ICs over the broadest area. MSW-3 would be
slightly more difficult to implement than MSW-2. MSW-6 would be slightly more difficult than MSW-3 but
would use easily available technology. MSW-4 would be more difficult due to implementation issues with
segregation of waste, and MSW-7 would be the most difficult due to segregation issues and waste
treatment issues, both technical and administrative. 

S-4 would be the easiest to implement and would have the least administrative and technical
difficulties. S- 5 would be the most difficult to implement, especially due to administrative issues
if slag is to be removed off site. 

10.7 COST 

Table 9-2 describes the costs for each alternative. 

GW-2 is the least costly alternative, both with capital costs ($357, 800) and annual O&M ($157,300 to
$314, 600). The present value of GW-2 is $3,377,100. The present value for the other ground water
alternatives range from approximately $18 million to $21 million, mostly due to O&M costs, which range
from approximately $800,000 to $1.2 million each year. 

MSW-2 and MSW-3 are the least expensive and similar in present value (approximately $17.7 and $18.6
million, respectively). MSW-4 is slightly more expensive (approximately $20 million), and MSW-7 costs
more than double that at $47 million. MSW-6 is the most expensive at $68.5 million. 

S-4 is the least expensive (approximately $13.9 million), S-3 is more expensive ($18.9 million), and
S-5 has the largest present value costs ($23. 3 million) although annual O&M costs are the least
expensive. Annual O&M costs range from $16,400 to $20,300 for S-5 and $24,800 to $49,800 for S-4. The
annual O&M is the most expensive for S-3 ($46, 600 to $93, 200). 

10.8 STATE ACCEPTANCE 

UDEQ has been involved in the development and review of the investigations, the feasibility studies,
and the redevelopment studies for the site. UDEQ has expressed concern that active ground water
restoration alternatives may not be the most appropriate approach to ground water at Midvale Slag
based upon the assessment of the Superfund evaluation criteria. For this reason, UDEQ has advised EPA
that committing the State to expensive on going operation and maintenance of an extraction/ treatment
system for one or more centuries would not be a cost-effective expenditure of State resources. 

UDEQ supports cleanup and redevelopment of the Site to ensure protection of human health and the
environment and believes that the selected remedy can accomplish that objective. UDEQ believes that
due to the very high concentrations of arsenic and other contaminants of concern that will remain on
the site in some locations, very rigorous institutional controls and diligent oversight will be
necessary to ensure protectiveness. UDEQ concurrence with the ROD is contingent on the effective
implementation of these institutional controls, and UDEQ will continue to work collaboratively with
EPA and the City of Midvale to achieve the implementation necessary to ensure that the remedy remains
protective. 

10.9 COMMUNITY ACCEPTANCE 

This criterion evaluates whether the local community agrees with EPA’s analyses and preferred
alternative. Community members, including members of Citizens for a Safe Future for Midvale, expressed
support for the preferred alternative and have been especially supportive of the redevelopment
alternative. 



Representatives from Midvale City have been involved with review of the investigations and feasibility
studies and had the lead on developing the reuse plan for the Site. Midvale City Council has expressed
its support of the preferred alternative and of maintaining flexibility for future Site redevelopment
options.



SECTION 11 

PRINCIPAL THREAT WASTE 

The NCP establishes an expectation that EPA will use treatment to address principal threats posed by a
site wherever practical. A principal threat concept is applied to the characterization of “source
material” at a Superfund site. A source material is material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration of contamination to
ground water, surface water, or air, or acts as a source for direct exposure. EPA has defined
principal threat wastes as those source materials considered to be highly toxic or highly mobile that
generally cannot be reliably contained or would present a significant risk to human health or the
environment should exposure occur. 

The principal threat waste at this Site is classified as Category I waste.



SECTION 12 

THE SELECTED REMEDY 

The selected remedy is as follows. 

• GW-2 Limited Action with Alternate Concentration Limits 

• MSW-2 Excavation and Off Site Disposal of Category I Waste; Construct Appropriate Cover over
Category II and III Waste 

• S-4 Regrade and Cover Slag 

The selected alternatives are discussed more fully below. The selected remedy meets the requirements
of the two mandatory threshold criteria: protection of human health and the environment and compliance
with ARARs while providing the best balance of benefits and tradeoffs among the five balancing
criteria: long-term effectiveness and permanence; short-term effectiveness; implementability;
reduction of toxicity, mobility, and volume through treatment; and cost. The selected remedy also
includes flexibility to the maximum extent practical to allow for future redevelopment of the Site.
Input from the State of Utah and the local municipalities and the community were critical components
that were considered. The selected remedy meets the remedial action objectives presented in Section 8,
with the exception that EPA and UDEQ have decided that active restoration of the US&G Aquifer is not a
realistic goal for the Site. 

12.1 SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY 

The key factors upon which the remedy decision is based are presented below. 

12.1.1 Ground Water Approach 

Two different approaches were analyzed for addressing the ground water contamination in the US&G
Aquifer and the Perched Unit. The first approach has the goal of actively restoring the US&G Aquifer
to beneficial use as a potential drinking water aquifer. The second approach does not actively restore
the US&G Aquifer. Active restoration of the US&G Aquifer is not considered practical since: 

• It would optimistically take over 90 years, or conceivably 300 years or longer, depending on
the degree of removal or containment of the smelter wastes remaining on site, and cost
significantly more than non-restoration alternatives, which are also protective. 

• Active restoration in this time frame would also involve an aggressive pumping scenario that
could have negative impacts on ground water levels, the water flow in the Jordan River, and
nearby wetlands. Modeling conducted indicates that due to the way arsenic strongly sorbs to the
soil, it will flush out of the US& G Aquifer and site soils very slowly and over a long period
of time even if the ground water is actively pumped. 

• Modeling also indicates that extensive source controls of the smelter waste material remaining
on site and excavation of the contamination in the Perched Unit would have little impact on the
length of time for the contamination to flush from the US& G Aquifer since the contamination
has migrated beneath these areas. Modeling indicates that it will continue to be possible to
meet ACLs even if this waste is left in place. 

For all of the above reasons, EPA and the State decided that active restoration of the US&G Aquifer is
not a realistic goal for the site. Alternative GW-2, which does not have active restoration of the
US&G Aquifer as a goal, is a limited action approach that provides ground and surface water
monitoring, includes institutional controls, and establishes ACLs for the contaminated portion of the
US&G Aquifer. 

Ground Water Monitoring 
Point of assessment locations for monitoring the US&G Aquifer were selected based on location and
movement of arsenic contamination on the Site. Arsenic was selected as the indicator chemical since it
is the most mobile and widespread of the contaminants of concern. The arsenic plume in the US&G
Aquifer originates beneath the terrace area and currently stretches across the Site to the Jordan



River. Multiple source areas within the plume boundaries could be contributing to the plume.
Monitoring wells for points of assessment will be installed in the shallow and deep portions of the
US&G Aquifer in accordance with plans and specifications developed during the remedial design. ACLs
are established for the contaminated portion of the US&G Aquifer that discharges to the Jordan River.
These monitoring concepts are described in more depth in the Ground Water Monitoring Plan Technical
Memorandum (available in the Administrative Record). 

Alternate Concentration Limits (ACLs) 
Usable ground water should be returned to beneficial uses wherever practicable within a reasonable
restoration timeframe (40 CFR 300.430 (a)(iii)(F)). If ground water is a current or potential future
source of drinking water, remedial action must reduce concentrations to or below nonzero maximum
contaminant level goals (MCLGs) established under the Safe Drinking Water Act regulations (40 CFR
300.430(e)(i)(B)). However, under the following circumstances, ACLs, in accordance with CERCLA Section
121(d)(2)(B)(ii), may be used (40 CFR 300.430(e)(i)(F)): 

• The ground water must have a known or projected point of entry to surface water. 

• Measurements or projections must show that there is or will not be a statistically significant
increase of such constituents in the surface water at the point of entry or at any point where
accumulation of constituents may occur downstream. 

• The remedial action must include enforceable measures that will preclude human exposure to the
contaminated ground water at any point between the facility boundary and all known and
projected points of ground water entry into surface water.

A site-specific analysis was completed that indicates that the use of ACLs at the site is appropriate
for the US&G Aquifer. COCs for which ACLs were considered were limited to contaminants in ground water
that emanate from source areas in OU2 and that have known or projected points of discharge to the
Jordan River (antimony, arsenic, cadmium, and selenium). The calculation and selection of ACLs is
described at length in the Ground Water FFS (May 2002) and the ACL technical memorandum (available in
the Administrative Record). The ACLs selected are based on the lowest value obtained from one of two
calculations as follows: 

Calculation 1: Promulgated surface water quality criteria for the reach of the Jordan River
(Utah Administrative Code [UAC] 317-2) were used to calculate the maximum allowable ground
water concentration that can discharge to the river through a flow-weighted mixing method.
Surface water of the Jordan River in this reach is designated Class 2B (protected for secondary
contact recreation), Class 3A (protected for cold water species of game fish and other cold
water aquatic life), and Class 4 (protected for agricultural uses). The lowest concentration
value for each COC among the three classes was used in the ACL calculation. 

In this method, the flow rate and background concentration in the Jordan River are known, the
discharge rate for the contaminated ground water is known, and the maximum allowable
concentration in ground water (ACL) is back calculated based on not exceeding the lowest
applicable surface water quality criteria. A design low-flow rate for the Jordan River is used
in the calculation so that resultant ground water concentrations could not result in a surface
water quality exceedance at normal flow rates. 

Calculation 2: The observed variation in background water quality for the reach of the Jordan
River above OU2 was used to calculate the maximum allowable ground water concentration that can
discharge to the river that will not result in a statistically significant increase using the
same flow- weighted mixing method. In this method, the flow rate and background concentration
in the Jordan River are known, the discharge rate for the contaminated ground water is known,
and the maximum allowable concentration in ground water (ACL) is back calculated based on not
exceeding one standard deviation in the background water quality. The minimum mean daily flow
rate for the Jordan River is used in the calculation so that a statistically significant
increase is not observed at average daily flow rates. 

The specific ACL selected for each COC is based on not exceeding the lower of: (1) a value resulting
from the back calculation based on State of Utah surface water quality criteria (calculation 1) or (2)
a value resulting from the back calculation based on a statistically significant increase in Jordan
River surface water concentrations (calculation 2). Where the observed concentration in the Jordan
River is near or exceeds the surface water quality criteria, the ACL is selected so that a



statistically significant increase in surface water concentration will not be created. 

A modification to this method was employed for arsenic. The two calculations provide ACL values that
are representative of the entire plume. For arsenic, a weighting method was employed that allows the
center of the plume to contribute more than the fringes of the plume based on the observed
distribution in the US& G Aquifer. Using this method, the arsenic plume is separated into five
segments, and the maximum average discharge concentration for each plume segment is calculated. The
ACL value selected for arsenic was based on the maximum average discharge concentration for the plume
segment that corresponds with the center of the plume. 

12.1.2 Mixed Smelter Waste Approach 

Category I 
It is believed that there is a small amount of Category I waste located on site. Originally, it was
believed that most of the Category I waste was located in the Baghouse Dust Pond Area, and it was
estimated that the pond area contained approximately 5,750 cubic yards of Category I waste along with
an additional 2, 500 cubic yards of contaminated soil. This was deduced from an earlier investigation
in the Baghouse Dust Pond Area. Based on results from a field trenching investigation conducted in
September 2002, there appears to be less Category I material in this area than previously believed. In
fact, none of the five samples UDEQ collected and analyzed by XRF in September 2002 approached the
maximum levels of contamination found in samples taken from this area during an earlier sampling
event. Three XRF samples were taken during that earlier study, and they ranged from 6,885 ppm lead to
a very high maximum concentration of 478,827 ppm lead. Recent XRF data for lead ranged from 140 ppm to
13,388 ppm. Although there may be a small pocket of Category I waste in this area, as evidenced by the
earlier sampling, current results do not indicate that excavation is needed in this area. Work plans,
technical memorandums, and correspondence related to the September 2002 event and conclusions drawn 
from this event are in the Administrative Record. 

Category I waste was discovered in one other location during sampling. One test pit in the
Miscellaneous Smelter Waste Area yielded a white powder that was tentatively identified as crude
arsenic trioxide. XRF data of this area indicated an arsenic concentration of 462,957 ppm. No other
waste sample taken during any of the investigations contained levels approaching this value. 

Because of the very high levels of contamination, Category I wastes were specifically identified for
separate treatment in the FFS documents and in the proposed plan. It now appears that the quantities
of Category I wastes are minimal, especially in the Bag House Dust Pond Area. Category I waste,
therefore, poses less of a threat than originally believed. 

Category II and III 
Impermeable caps are not required for restoration of the ground water or to prevent direct exposure to
Category II or III waste; soil covers or their equivalent under the redevelopment alternative are
appropriate. 

Riparian Zone 
The issues in the Riparian Zone are complex for several reasons, so this rationale is discussed
separately from the rest of the MSWportion of the remedy: 

• Watershed issues exist that are beyond the scope of the remedy for OU2. For example, the Jordan
River was channelized in the 1950s, leading to a less desirable habitat not related to site
contamination.

• Two Superfund sites present immediately upstream of the Site (Sharon Steel and Kennecott) have
also contributed to the contamination in the Riparian Zone. It is likely that additional
sources have also contributed to the condition of the Riparian Zone. 

• While contamination exists on both banks of the Jordan River, both in surface and subsurface
soils, little site- related contamination was found in the surface water and sediment. It is
possible that contaminated material erodes from the banks into the river, but there was little
analytical evidence to support this. 



• The river in this reach contains several bridge crossings and a large wastewater plant outfall.
Additionally, the western bank of the river has been developed as a pedestrian/ bike pathway.
This well-used pathway is located on a relatively narrow strip of land along the river,
sandwiched in by the railroad line, the wastewater plant, and other properties. This leaves
little to no space for any work to be done on the western banks. 

Category IV 
The slag remedy (S-4) is not dependent on whether ground water is restored since contamination from
slag does not contribute to the ground water contamination. Regrading and covering slag with a soil or
other equivalent cover will appropriately address the direct exposure pathway. 

12.2 DESCRIPTION OF THE SELECTED REMEDY 

This section expands on the description of the selected remedy for each component of the site from
that which was provided in the Description of Alternatives (Section 9) and Documentation of 
Significant Changes (Section 14). Minor changes to the remedy may occur during the remedial design and
remedial action. Any significant changes to the remedy described in this ROD will be documented using
a technical memorandum, an explanation of significant differences (ESD), or a ROD amendment, which
would be included in the Administrative Record. 

12.2.1 Ground Water 

This limited action remedy (GW-2) does not actively attempt to restore the US& G Aquifer, but provides
points for monitoring and assessing as well as institutional controls. The limited action approach
relies on ground water and surface water monitoring to assess whether applicable ground water and
surface water quality criteria are being met for the selected COCs (antimony, arsenic, cadmium, and
selenium). Points of assessment will be used to give regulatory agencies an early indication if the
arsenic plume is spreading laterally and vertically within the boundaries of the Site. 

12.2.1.1 Ground Water Monitoring 

Measurements or projections must show that there is or will be no statistically significant increase
of such constituents in the surface water at the point of entry or at any point where accumulation of
constituents may occur downstream. While a detailed ground water monitoring plan for the Site will be
developed during the remedial design phase of the project, a preliminary discussion of the monitoring
approach is summarized below.

Point of assessment monitoring locations will be established in the arsenic plume, outside the arsenic
plume, at the highest point of contamination, near the baghouse dust ponds, and north and south of the
plume. Figure 12-1 presents the plume boundaries and conceptual location of the points of assessment
monitoring locations. 

Monitoring at ground and surface water locations will be conducted semi-annually. Sampling frequency
can be reassessed during 5-year reviews and altered based on the most recent technical and regulatory
guidelines. Monitoring will include water level measurements and collection of samples for chemical
analyses. Analytical parameters will include contaminants of concern, total dissolved solids, pH, and
specific conductance. Ground water levels will be collected to assess the flow direction of the plume.
Jordan River flow rates in the vicinity of the Site will also be recorded. Data will be evaluated
after each sampling event to evaluate trends and protectiveness of the remedy across the Site and in
other areas such as previously unimpacted ground water and wetlands adjacent to the Jordan River. This
assessment and evaluation will also provide early indications of any unexpected movement of the plume
toward Murray Well #7 located on the northern portion of OU1. 

If analytical and hydrologic data collected indicate that conditions have developed that are
inconsistent with the site conceptual model and/ or the assumptions utilized to calculate ground water
ACLs, then the protectiveness of the remedy will need to be reevaluated. Such conditions could consist
of one or more of the following: 

• COCs are detected in point of assessment wells established outside of present plume boundaries.

• Hydrologic data indicate that the flow direction (vertical and/ or horizontal) in and near the
contaminated portion of the US& G Aquifer has changed significantly. 



• Hydrologic data indicate that the contaminant plume no longer discharges to the Jordan River 

12.2.1.2 Alternate Concentration Limits 

Analyses of samples collected from monitoring locations established within the arsenic plume along the
Jordan River will be assessed using numeric action levels established based on the results of ACL
calculations and site-specific analyses (see section 12.1.1). Based on the calculations summarized in
the FS and in the ACL technical memorandum, the ACLs for the US&G Aquifer are as follows: 

The arsenic ACL is 7, 000 :g/L. This ACL provides that the ground water discharge from the core of the
plume will not result in a statistically significant increase in the concentrations within the Jordan
River. 

The cadmium ACL is 1,560 :g/L. The cadmium plume has not yet reached the Jordan River. This ACL is
based on projected points of entry for the cadmium plume and provides that the ground water discharge
from the entire plume will not result in a statistically significant increase in the concentrations
within the Jordan River.

The selenium ACL is 900 :g/L. The selenium plume has not yet reached the Jordan River. This ACL is
based on projected points of entry for the selenium plume and provides that the ground water discharge
from the ent ire plume will not result in a statist ically significant increase in the concentrations
within the Jordan River. 

The antimony ACL is 380 :g/L. This ACL is based on projected points of entry for the antimony plume
and provides that the ground water discharge from the entire plume will not result in a statistically
significant increase in the concentrations within the Jordan River. 

12.2.1.3 Deep Principal Aquifer 

The Deep Principal Aquifer is not impacted by site contamination and requires no remediation. The Deep
Principal Aquifer is separated from the US& G Aquifer by a confining layer. Assessment sampling, as
summarized above, and trend analysis will be conducted to provide early indications if contaminated
ground water flow patterns change in a manner that might affect the Deep Principal Aquifer. 

12.2.1.4 PCE Plume 

During site investigations in 2001 and 2002, a plume primarily containing PCE was detected that passes
through the site from approximately the Dahl ball field to the Jordan River. The source of this plume
appears to originate off site and up gradient. Identification and investigation of the source of this
PCE plume has been referred to the site assessment section at UDEQ. Source remediation for the PCE
plume is not included as part of this selected remedy. 

The principal Site concern with PCE in groundwater is the possibility that volatile organic compounds
may accumulate in indoor spaces if buildings are constructed over the PCE plume, leading to
unacceptable levels of human health risks in the affected buildings. At this time, there is no way to
reliably determine whether or how much VOC contamination could accumulate in buildings at this Site.
Groundwater modeling can be used to predict the correlation between solvent plumes and VOC
accumulation in buildings. However, modeling alone is usually not a sufficiently reliable indicator;
on sites where buildings are located above solvent plumes, confirmatory sampling of indoor air spaces
is generally needed to assure protectiveness. If unacceptable VOC levels are found, the recommended
remedy is to provide venting in the building's basement or crawlspace to prevent accumulation of
vapors. 

At this Site, there are currently no buildings located above the PCE plume, so confirmatory sampling
is not possible. The most effective way to provide protection for future residents is to require
basement/crawlspace venting in any buildings constructed above the plume. Construction techniques used
are identical to venting required for radon protection, and the technology is readily available and
relatively inexpensive. Thus, for protectiveness reasons, unless it is shown to be unnecessary through
agency-accepted modeling/sampling, buildings constructed in the vicinity of this plume will be
required to install indoor air vapor systems. Institutional controls (including land use controls,
restrictive covenants, and language in the consent decree) will be used to enforce this requirement.



12.2.1.5 Institutional Controls for Ground Water 

The Salt Lake Valley Ground Water Management Plan, issued by the Utah Division of Water Rights in June
2002, places a restricted area (” Sharon Steel Restricted Area”) over the Sharon Steel site and most
of the Midvale Slag site. This restriction was placed to “protect the quality of water by preventing
changes in the hydraulic gradient and mobilization of contaminants at these contaminated sites” and
does not allow the transfer of water rights into this area. Currently, this restriction appears to
apply only to the Deep Principal Aquifer. EPA and UDEQ will request this restriction be expanded to
include the US& G Aquifer. In addition, Midvale local land use controls will restrict surface water
management and irrigation practices to limit infiltration in the plume area since the validity of the
ground water model results and ACL calculations depend on maintaining infiltration at current rates. 

12.2.2 MSW 

MSW-2 encompasses nine waste areas on site. They are the Miscellaneous Smelter Waste Area, the
Baghouse Dust Pond Area, the Calcine Waste Area, the Silver Refinery Area, Soil Fill Area 3, the Lead
Refinery, the East and West Soil piles, Soil Fill Area 1, and the Riparian Zone. These areas are
described in Summary of Site Characteristics (Section 5). For the purposes of organizing the various
site materials in the above areas and their associated environmental effects, the materials were put
into one of four relative categories described in Section 5.3.1. Most of the MSW waste is Category II
and III waste although there is a small amount of Category I waste and some slag (Category IV) mixed
in. The categories for the Silver Refinery Area and Soil Fill Area 3 have been updated. 

12.2.2.1 Category I Waste 

Category I waste (crude arsenic trioxide) discovered during a previous investigation in a test pit
will be located based on survey data. The waste and the surrounding soil directly in contact with the
waste will be excavated and disposed of off site at a Subtitle C facility. A search for Category I
waste is not contemplated during design or remedial action, since extensive prior investigations
failed to uncover a significant quantity of the material. 

If waste is uncovered during the remediation that visually appears to be Category I waste (such as a
white powder), an XRF reading will be taken. If this reading indicates Category I waste is present,
based on comparisons to existing data, the waste will be excavated and disposed of off site. It is
believed that any Category I waste that may be found will be of small quantities. 

12.2.2.2 Category II and Category III Waste 

The majority of the MSW waste falls into either Category II or III. The type of appropriate cover
required for a specific area will be based on the waste present at the surface and the land use for
that area. The exact future use of specific areas is not yet determined. A matrix of equivalent cover
requirements is presented in Table 9-11. Under a residential land use scenario, appropriate cover must
be provided over Category II and III wastes. Appropriate cover consists of a vegetative soil cover or
its equivalent under the redevelopment alternative (see Table 9-11). Under commercial/light industrial
land use scenarios, Category II waste must be covered. It may not be necessary to cover Category III
waste under commercial/light industrial scenarios if PRGs will be met. It must be demonstrated through
confirmation sampling that the materials present within any particular area within OU2 meet PRGs if
appropriate covers are not used. Under the redevelopment alternative, it is anticipated that a layer
of slag will be spread over the existing wastes prior to construction of appropriate cover. After the
site is remediated, this slag layer will provide a visual notice when any future excavation is
approaching the more contaminated Category II and III wastes located below the slag. Workers can then
take necessary precautions prior to exposing the more contaminated material. If it is necessary to
excavate below the slag layer into the Category II and III wastes, health and safety precautions must
be taken and any Category II or III material removed from the excavation must be replaced or disposed
of appropriately off site. Soil covers, or their equivalent under the redevelopment alternative, will
be maintained and repaired, as necessary, to ensure that the covers remain protective. 

12.2.2.3 Institutional Controls for Mixed Smelter Waste 

Midvale City will use local land use controls, including the ordinance for the Bingham Junction Zone,
to prevent exposure to contaminated materials by placing restrictions on future excavations and
reviewing any proposals to change the type of land use at the site. It is also anticipated that a
consent decree will be finalized that will enforce the provisions of this ROD; notices in the chain 



of title and deed restrictions may also be used. 

12.2.2.4 Riparian Zone 

A riparian stakeholders’ group is suggested to be formed to focus on remediation and restoration of
the Jordan River corridor. Much of the contemplated work in this area is outside of issues related to
Superfund remediation. Other issues include creation of a recreational park and possible habitat
restoration. Since most of these issues are outside of the scope of Superfund, EPA suggests that a
representative of Midvale City or another local government entity chair the stakeholders’ group. EPA
and UDEQ will participate in the stakeholders’ group until the remediation-related issues are
addressed. 

The Riparian Zone remedy will include some bank stabilization and/ or possible revegetation to
minimize site contaminated material from sloughing off into the Jordan River. Removal of the
deteriorated sheet piling in the river will prevent contamination from concentrating behind the sheet
piling. 

12.2.3 Slag 

The slag will be regraded, covered with an appropriate soil cover, or regraded and covered with an
equivalent cover under the redevelopment alternative (see Table 9-11). Beneficial reuse of slag was
also considered in the FFS as Alternative S- 5. Under that alternative, slag could be used as
engineered fill on site or off site, as well as aggregate in concrete. Although EPA and UDEQ cannot
implement Alternative S-5, it could be implemented under the redevelopment alternative and be
equivalent to the slag component of the selected remedy, S-4. 

Institutional Controls for Slag 
Midvale City will use local land use controls, including the ordinance for the Bingham Junction Zone,
to prevent exposure to contaminated materials by placing restrictions on future excavations and
reviewing any proposals to change the type of land use at the site. It is also anticipated that a
consent decree will be finalized that will enforce the provisions of this ROD; notices in the chain of
title and deed restrictions may also be used. 

12.3 PERMITS 

CERCLA Section 121(e)(1) states that no Federal, State, or local permit shall be required for the
portion of any removal or remedial action conducted entirely on site, where such remedial action is
carried out in compliance with Section 121. The term “on site” is clarified in the NCP, 40 CFR
300.400( e), which states that on site means the aerial extent or contamination and all suitable areas 
in very close proximity necessary for implementation of the response action. EPA has determined that
no permits are required for remediation that is conducted entirely on site. 

12.4 SUMMARY OF THE ESTIMATED REMEDY COSTS 

Costs for the selected remedy are included in Table 12-1. Riparian Zone cost estimates are
conservative and will be refined during remedial design during discussions with the riparian
stakeholders’ group. The present worth cost of this remedy is $34,925,100. 

12.5 EXPECTED OUTCOMES OF THE SELECTED REMEDY 

EPA expects that, upon implementation, this remedy will protect human health and the environment and
comply with ARARs while providing the greatest flexibility for future site redevelopment options. A
summary of how the remedy meets the remedial action objectives is presented in Table 12-2. 

All future direct and indirect contact risks presented by potential exposure to Category I materials
are eliminated through excavation and management of this material off site. Category II and III
materials remaining on site will be covered to eliminate direct contact risk. Future exposure risks
due to the presence of any contamination remaining at the Site will be managed through ICs.
Implementation of the surface portion of the selected remedy (MSW-2 and S-4), or the equivalent
redevelopment alternative, will permit a variety of potential land uses, including high- density
residential, commercial/ industrial, and recreational. The type of final cover placed can be varied
based on the proposed land use. Single-family residential land use is not envisioned within OU2. 



Under the selected remedy (GW-2), ground water in the US& G Aquifer at the Site will not meet
restoration goals for hundreds of years. However, none of the active restoration remedial alternatives
analyzed were capable of meeting restoration goals in less than 90 to 300 years. Ground water modeling
indicates that ongoing migration of contamination will continue to impact the US&G Aquifer. Since
there are no present uses of the aquifer in the vicinity of the site, and the influence of ground
water discharge will not significantly impact or impair the designated use of the Jordan River, all
direct and indirect exposure risks to contaminated ground water can be eliminated through the use of
ACLs and ICs. 

The slag and MSW portions of the selected remedy include requirements that serve as performance
standards for protectiveness. This approach is intended to allow sufficient flexibility to accommodate
whatever form redevelopment may take over the expected 10-to 20-year build-out at the Site while
assuring that protectiveness is achieved and maintained. Table 9-11 reflects these remedy performance
standards by describing covers that are appropriate for different land uses. If redevelopment meets or
exceeds the performance standards reflected in this table, redevelopment will provide a level of
protectiveness equivalent to the remedy selected by EPA and UDEQ. The completion of the remedy is
expected to result in land that may be developed to provide both economic and social benefits to the
surrounding community.



SECTION 13 

STATUTORY DETERMINATIONS 

Under CERCLA §121 and the NCP, the lead agency must select remedies that are protective of human
health and the environment, comply with applicable or relevant and appropriate requirements (unless a
statutory waiver is justified), are cost-effective, and utilize permanent solutions to the extent
practicable. In addition, CERCLA includes a preference for remedies that employ treatment that
permanently and significantly reduces the volume, toxicity, or mobility of hazardous wastes as a
principal element and a bias against off site disposal of untreated wastes. The following sections
discuss how the selected remedy meets these statutory requirements. 

13.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

The selected remedy will protect human health and the environment by: 

• Preventing unacceptable exposure risk to current and future human populations presented by
direct contact, inhalation, or ingestion of contaminated ground water 

• Monitoring any possible future migration of COCs into previously uncontaminated portions of the
US&G Aquifer and into the Deep Principal Aquifer to provide advanced notice of changes in plume
direction and concentration 

• Providing that future discharge of contaminated ground water from the Site to the Jordan River
is protective of the aquatic environment and designated uses 

• Preventing unacceptable exposure risks to current and future human populations presented by
contact, ingestion, or inhalation of smelter materials, slag, associated contaminated materials
or COCs derived from the smelter areas 

• Preventing unacceptable exposure risks to current and future ecological receptors presented by
contact, ingestion, inhalation, or uptake from smelter materials, slag, associated contaminated
materials, or COCs derived from the smelter areas 

• Providing that the future migration of contaminants from the smelter materials, slag, or
contaminated materials within slag is within limits considered protective of ground water 

• Preventing smelter materials, slag, or contaminated materials within slag from entering the
Jordan River via surface water flow 

• Recognizing the potential for slag reuse 

• Facilitating redevelopment of the site consistent with current and future plans and zoning
ordinances (reasonably anticipated future land use)

13.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

The selected remedy will comply with Federal and State ARARs that have been identified. No waiver of
any ARAR is being sought for the selected remedy. Only the State ARAR is identified when a situation
occurs in which the State ARAR is more stringent than the corresponding Federal ARAR, or where
requirements from the State program have been Federally authorized. The ARARs for the remedy are
identified below. 

SDWA National Primary Drinking Water Standards, 40 CFR 141, and Utah Primary Drinking Water Standards,
UAC R309-103-2. These standards establish the MCL, MCLGs, national action levels, and state primary
drinking water standards and/ or action levels. See Table 9-5 for a list of standards and action
levels for COCs. These standards are relevant and appropriate for the remediation of ground water and
will serve as long- term goals for the restoration of the contaminated portion of the US& G Aquifer.
ACLs have been established for the contaminated portion of the US&G Aquifer as applicable standards. 

Utah Ground Water Quality Standards, UAC R317-6-2. These standards establish state ground water
quality standards. These standards are relevant and appropriate for the remediation of ground water



and will serve as long-term goals for the restoration of the contaminated portion of the US&G Aquifer.
ACLs have been established for the contaminated portion of the US&G Aquifer as applicable standards. 

Standards of Quality for Waters of the State of Utah, UAC R317-2-6, R317-2-13.5, and R317-2-14. These
standards establish use designations and numeric criteria for the segment of the Jordan River that
borders the Midvale Slag site (from confluence with Little Cottonwood Creek to Narrows Diversion).
Protection classes include: 

• Class 2B - for secondary contact recreation, such as boating, wading 

• Class 3A - for cold water species of game fish and aquatic life 

• Class 4 - for agricultural uses and stock watering 

See Table 9-5 for a list of numeric criteria for COCs based on these designations. The remedy will
meet these criteria to the extent that such criteria are not presently exceeded upstream of the Site.
ACLs have been developed for contaminated ground water in the US& G Aquifer using these surface water
criteria. 

Definitions and General Requirements of Utah Water Quality Act, UAC R317-1. Provides definitions and
general requirements for waste discharges to waters of the State of Utah. These requirements are
applicable to the section of the Jordan River passing through OU2. The remedial action will meet these
requirements by prohibiting the discharge of wastewaters generated during construction to the Jordan
River. 

Utah Ground Water Classes and Class Protection Levels, UAC R317-6-3 and UAC 317-6-4. These standards
provide for the establishment of classes and corresponding protection levels based on ground water
characteristics. The US&G Aquifer has not been formally classified; however, these standards will be
used as a guide for potential future use of the aquifer and as long-term goals for the restoration of
the contaminated portion of the US&G Aquifer. ACLs have been established for the contaminated portion
of the US& G Aquifer as applicable standards. 

National Historic Preservation, 16 USC Sec. 470, 40 CFR Sec. 6. 301(b). Requires federal agencies to
take into account the effect of any federally assisted undertaking or licensing on any district, site,
building, structure, or object that is included in or eligible for inclusion in the national register
of historic places. Proposed activities will not adversely affect an historical district, site,
building, structure, or object such as the Pioneer Cemetery. 

Archaeological and Historic Preservation, 16 USC Sec. 469, UCA Title 9, Chapter 8; UAC R212.
Established procedures to provide for preservation of historical and archaeological data that might be
destroyed through alteration of terrain as a result of a federal construction project or a federally
licensed activity or program. State law provides for preservation of archaeological, anthropological,
or paleontological landmarks. Proposed remedy activities will not adversely affect archaeological data
or landmarks such as the Pioneer Cemetery. 

Fish and Wildlife Coordination Act, 16 U.S.C. § 1531, et seq., 40 CFR 6.302(g). This statute and its
implementing regulations require that federal agencies or federally funded projects ensure that any
modification of any stream or other water body affected by any action authorized or funded by the
federal agency provides for adequate protection of fish and wildlife resources. U.S. Fish and Wildlife
is actively involved in activities related to the Jordan River and its riparian corridor. 

Migratory Bird Treaty Act, 16 U.S.C. §§ 703, et seq. This requirement establishes a federal
responsibility for the protection of the international migratory bird resource and requires continued 
consultation with the U.S. Fish and Wildlife Service during remedial design and remedial construction
to ensure that the cleanup of the Site does not unnecessarily impact migratory birds. EPA's
consultation requirements are being met (1) through direct participation by U. S. Fish and Wildlife
Service representatives on the inter-agency site investigation and remedial action planning and
management team and (2) through continued consultation during remedial design and remedial
construction. 

Floodplain Management Regulations, 40 CFR 6. 302(b), Executive Order No. 11988. These regulations
require that actions be taken to avoid, to the extent possible, adverse effects associated with direct
or indirect development of a floodplain or to minimize adverse impacts if no practicable alternative



exists. 

Protection of Wetlands, 33 USC Sec. 1344. The discharge of dredged or fill materials into waters of
the United States is prohibited without a permit. Adverse impacts associated with the destruction or
loss of wetlands and other special aquatic sites are to be avoided. Measures will be developed during
remedial design to avoid, restore, or mitigate impacts to wetlands. 

Protection of Wetlands, Executive Order 11990 - Protection of Wetlands. This order directs federal
agencies to take actions to minimize the destruction, loss, or degradation of wetlands and to preserve
and enhance the natural and beneficial values of wetlands in carrying out the agencies’
responsibilities. In addition, this Executive Order requires the agencies to consider factors relevant
to the remedy’s effect on the survival and quality of the wetlands. The remedy will meet the
requirements of this order through the implementation of proper surface water run-off controls from
remedial action areas near wetlands. 

Well Drilling and Completion Standards, UAC R655-4. Establishes standards for drilling and abandonment
of wells. The installation and abandonment of monitoring wells during the remedial action will meet
these requirements. 

Fugitive Dust Control, UAC R307-101. General requirements for compliance with National Ambient Air
Quality Standards (NAAQS). Earth moving, grading, and excavating activities may produce fugitive dust
and emissions. These requirements will be met during earth moving activities through the
implementation of an air monitoring and dust suppression program. 

Fugitive Emissions and PM10, UAC R307-309. Specific requirements for fugitive dust control in Salt
Lake County: Opacity caused by fugitive dust shall not exceed: (1) 10 percent at the property boundary
and (2) 20 percent on site unless an approval order issued. Earth moving, grading, and excavating
activities may produce fugitive dust and emissions. These requirements will be met during earth moving
activities through the implementation of an air monitoring and dust suppression program. 

Air Pollution Prohibited, UAC R307-102-1. Emission of air contaminants in sufficient quantities to
cause air pollut ion is prohibited. The movement of wastes may result in the release of contaminants
to air. These requirements will be met during earth moving activities through the implementation of
air monitoring and dust suppression program. 

Hazardous waste generator requirements, UAC R315-2 and UAC R315-5. Identifies those solid wastes that
are subject to regulation as hazardous wastes and establishes standards for generators of hazardous
waste. These regulations will be met by implementing a testing program to identify hazardous materials
excavated at the Site (suspected Category I materials) and by meeting manifest, transportation and
recordkeeping requirements for Category I materials removed for disposal off site. 

Cleanup action and risk-based closure standards, UAC R315-101 (excepting R315-101-3). Establishes
information requirements to support risk- based closure standards at sites for which remediation or
removal of hazardous constituents to background levels will not be achieved. The remedy meets the
substantive portions of these requirements by providing appropriate corrective actions and
institutional controls for contaminated materials. 

Storm water discharge requirements for industrial activities, 40 CFR 122. 26(b)(14)(x) and UAC
R317-8-4.2(8)(d). These regulations state that construction activities that disturb more than 5 acres
meet the definition of an industrial activity and provide requirements for storm water monitoring
associated with such activity. The remedy will meet these standards by providing a storm water
pollution prevention plan, measures to reduce pollutant loadings, inspections, and storm water
monitoring during such construction activities.

Closure performance standard, 40 CFR 264.111( a) and 40 CFR 264.111(b). These regulations identify the
post- closure performance standards. The remedy will meet these standards by providing closure in a
manner that minimizes the need for further maintenance and by controlling post- closure migration of
contamination to the extent necessary to protect human health and the environment. 

13.3 COST-EFFECTIVENESS 

The selected remedy is determined to be cost effective. In making this determination, the following
definition set forth in the NCP was used: “A remedy shall be cost- effective if its costs are



proportional to its overall effectiveness.” (40 CFR §300.430( f)( 1)( ii)( D)). This was accomplished
by evaluating the “overall effectiveness” of those alternatives that satisfy the threshold criteria.
Overall effectiveness was evaluated by assessing three of the five balancing criteria in combination
(long- term effectiveness and permanence; reduction of toxicity, mobility, and volume through
treatment; and short- term effectiveness). Overall effectiveness was then compared to costs to
determine cost effectiveness. The relationship of the overall effectiveness of this remedial
alternative was determined to be proportional to its costs, and, hence, this alternative represents a
reasonable value for the money to be spent. 

The estimated present worth cost of the selected remedy is as follows: 

Alternative GW-2  $3,377,100 

Alternative MSW-2 $17,666,900 

Alternative S-4 $13,881,100 

Total present worth cost $34,925,100 

13.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY)
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE (MEP) 

The selected remedy represents the maximum extent to which permanent solutions and treatment
technologies can be utilized in a practicable manner at the Site. Of those alternatives that are
protective of human health and the environment and comply with ARARs, the selected remedy provides the
best balance of trade- offs in terms of the five balancing criteria while also considering the
statutory preference for treatment as a principal element and bias against off site treatment and
disposal and considering State and community acceptance. 

13.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT 

The selected remedy does not utilize treatment technologies. Treatment was not demonstrated to be
practicable for principal threat wastes (Category I materials). Given the size of the OU, the
dispersion of some level of waste throughout much of the OU, the type of waste present, and the
flexibility desired for future site development, treatment of Category II and III materials was not 
the most viable option. Treatment is therefore not a principal element of this remedy.

13.6 FIVE-YEAR REVIEW REQUIREMENTS 

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining on site
above levels that allow for unlimited use and unrestricted exposure, a statutory review will be
conducted within 5 years after initiation of remedial action to ensure that the remedy is, or will be, 
protective of human health and the environment.



SECTION 14 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The proposed plan was released for public comment in May 2002. It identified as the preferred
alternative the same alternatives as those ultimately chosen as the selected remedy (combination
described in Section 12). These are GW-2 for ground water, MSW-2 for the mixed smelter waste, and S-4
for slag. The proposed plan also included EPA and UDEQ’s position that the redevelopment alternative
was equivalent to the preferred alternative if parties other than EPA and UDEQ implemented it. 

Although the alternatives selected did not change between the proposed plan and the ROD, four
components of those alternatives have changed as a result of the public comments received. These four
components involve questions about the baghouse dust pond, proposed ACLs, the lead refinery building,
and categorization of some waste materials. Details on each of these changes are discussed below. 

14.1 BAGHOUSE DUST POND 

During the public comment period, it was brought to EPA and UDEQ’s attention that historical aerial
photographs showed a much larger baghouse dust pond area than was described in site investigation
documents and, in fact, showed more than one pond. In addition, it appeared that the current Union
Pacific Railroad (UPRR) line and right-of-way today covers approximately half of the area of the pond.
Since the baghouse dust pond material was considered Category I, the location of the active rail line,
in addition to the possible additional quantities, necessitated further investigation. 

Based on results from a field trenching investigation conducted in September 2002, there appears to be
much less Category I material in this area than previously believed. In fact, none of the five
September 2002 XRF sample results approached the maximum levels of contamination found in samples
taken from this area during an earlier sampling event. Three XRF samples were taken during that
earlier study and they ranged from 6, 885 ppm lead to a very high maximum concentration of 478,827 ppm
lead. Recent XRF data for lead ranged from 140 ppm to 13, 388 ppm. Based on the recent XRF results, it
was decided that wastes in the former Baghouse Dust Pond Area would be more appropriately classified
as Category II and IV materials. Although there may be a very small pocket of Category I waste in this
area, as evidenced by the earlier sampling, current results do not indicate that excavation is needed
in this area. Supporting technical memoranda and reports are available in the administrative record. 

In addition, UPRR provided a technical opinion from their director of structural design expressing
concern for the structural integrity of the rail line embankment and bridge trestle should there be
any excavation within 50 feet of the centerline of the tracks. His opinion was that any excavation in
this area should be prohibited to ensure the structural integrity of the active line and trestle.

14.2 ALTERNATE CONCENTRATION LIMITS 

The preferred ground water alternative presented in the proposed plan is Alternative GW-2, Limited
Action with Alternate Concentration Limits. A preliminary determination of ACLs was presented in
Appendix B of the ground water FFS. The determination was based on meeting the requirements of Section
121(d)(2)(B)(ii) of CERCLA. Several steps were used in the FFS to make the preliminary determination
of ACLs for COCs at the Site: 

• COCs for which ACLs were considered are limited to contaminants that emanate from source areas
in OU2 and that have known or projected points of discharge to the Jordan River (antimony,
arsenic, cadmium, and selenium). 

• Preliminary ACLs for selected COCs are based on a back calculation from water quality criteria
for surface water concentrations in the Jordan River (Utah water quality standards). 

• Preliminary ACLs do not reflect a statistically significant increase in down-river surface
water concentrations. 

The final ACLs have been selected using these same steps. The calculations presented in the FFS were
revised based on comments received by stakeholders. Two significant refinements were made to the
calculations presented in Appendix B of the ground water FFS: 



• An assessment of the background surface water concentrations in the Jordan River was completed.

• A weighting method was employed for arsenic that allows the center of the plume to contribute
more to the Jordan River than the fringes of the plume based on the observed distribution in
the US&G Aquifer. 

The revised calculations and selected ACLs are presented in the ACL technical memorandum available in
the Administrative Record. In addition to the calculation refinements, the ACL proposed for PCE was
deleted since PCE is not a site-derived constituent. The ACLs for the selected remedy are presented in
Section 12.2. 

14.3 LEAD REFINERY BUILDING 

Littleson, Inc. requested that EPA reconsider including demolition of the lead refinery building as a
part of the remedy for the site. Littleson referred to two interior wipe samples collected during the
EE/CA and the resulting demolition issues as reasons to include building demolition in the remedy.
EPA, in consultation with UDEQ, re-considered demolition as a result of this request. Historical
photos of the lead refinery area were examined as a part of EPA’s review. These photos indicate that
smelting processes occurred in the lead refinery area and that wastes from these processes are likely
to be found around the lead refinery building. The lead refinery building has a dirt floor, which
suggests that process wastes may have contaminated soils directly beneath the building. Because there
is suspected contamination in soils beneath and in the immediate vicinity of the building, EPA has
determined that the building should be removed in order to install an appropriate remedial cover.

14.4 IDENTIFICATION OF MATERIALS IN THE SILVER REFINERY AREA AND SOIL FILL AREA 3 

EPA reconsidered the classification of contaminated materials present in the Silver Refinery Area and
Soil Fill Area 3 based on comments received from UDEQ. Analytical data for samples of waste/fill and
soils collected from the Silver Refinery Area and Soil Fill Area 3 were reviewed for consistency with
respect to category classifications. 

14.4.1 Silver Refinery Area 

In the Silver Refinery Area, arsenic concentrations in some samples indicate that some materials in
this area could meet Category II criteria. While TCLP and SPLP testing were not performed to confirm
this, it is appropriate to reclassify a portion of these materials as Category II based on the arsenic
concentrations. The summary provided under Section 5.3.2.4 is revised as follows: 

   Based on the analyses performed for the materials present, the following categories of materials 
   have been identified in the Silver Refinery Area: 

Category II Materials: A portion of the materials identified as waste and fill. These materials
contain moderate to high concentrations of COCs. TCLP and SPLP testing have not been performed.
Based on analysis of similar materials containing similar concentrations of COCs, these
materials may be capable of producing leachable concentrations of COCs that could impact ground
water quality. 

Category III Materials: A portion of the materials identified as waste and fill and
contaminated soil. These materials contain moderate concentrations of COCs. 

14.4.2 Soil Fill Area 3 

In Soil Fill Area 3, two TCLP tests exceeded regulatory limits for lead; however, SPLP tests indicated
that the materials would not impact groundwater. The materials were included in Category III in the
FFS based on the SPLP results. On further review, the high lead concentrations are inconsistent with
concentrations considered typical of Category III materials (which consist mostly of moderately
contaminated soils). Such materials should be considered Category II even though impact to ground
water does not appear to be a problem. The summary provided under Section 5.3.2.5 is revised as
follows: 

  Based on the analyses performed for the materials present, the following categories of materials  
have been identified in Soil Fill Area 3: 



Category II Materials: A portion of the materials identified as soil and waste/fill. These
materials contain moderate to high concentrations of COCs. Contaminated soil samples fail TCLP
for lead. SPLP testing indicates that these materials may not produce leachable concentrations
of COCs that could impact ground water quality. 

Category III Materials: A portion of the materials identified as soil and waste/fill. These
materials contain moderate concentrations of COCs.
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APPENDIX B 

TABLES FOR THE RECORD OF DECISION



Table 5-1  Estimated Waste Volumes 

Waste Area 
Surface Area 

(ft2) 
Waste Volume 
cubic yards (cy) 

Associated Soil 
Volume 
(cy) 

Total Volume 
(cy) 

Calcine Waste1  409,690  213,130  34,9002  248,030 
Miscellaneous 
Smelter Waste1 

932,790  249,030  79,4602 
531,5563 

328,490 

Baghouse Dust 
Pond1 

18,930  5,750  2,4194  7,360 

Silver Refinery1  254,000  -  10,8005  10,800 
Soil/Fill Area1  547,410  62,270  46,6302  108,900 
East Soil Pile  35,000  -  18,800  18,800 
West Soil Pile  50,000  -  18,500  18,500 
Jordan River 
Riparian 

369,000  -  83,800  83,800 

 
1  Volumes assume a 15 percent expansion. 
2  Associated soil volume assumes contamination to a depth of 2 feet of below the waste material. 
3  Estimated additional volume of contaminated material in Perched Unit. 
4  Associated soil volume assumes contamination to a depth of 3 feet below the waste material. 
5  Associated soil volume assumes contamination to a depth of 1 foot below the waste material. 
 

 
Table 5-2  Summary of XRF Analyses, Miscellaneous Smelter Waste Area  

Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 
No. Samples  30 30 30  30  30

Maximum (ppm)  22,837 46,108 7,396  8,533  15,284
Minimum (ppm)  180 729 13  171  308
Geometric Mean  2,109 8,109 153  842  3,368
Arithmetic Mean  4,812 11,117 536  1,277  5,017

Waste/Fill 

Standard Deviation 5,597 10,375 1,361  1,599  3,737
No. Samples  6 6 6  6  6

Maximum (ppm)  16,100 2,530 1,374  3,252  1,430
Minimum (ppm)  150 36 16  94  117
Geometric Mean  1,612 337 123  221  377
Arithmetic Mean  5,323 851 355  654  579

Brick 

Standard Deviation 7,110 979 529  1,273  555
No. Samples  1 1 1  1  1

Maximum (ppm)  462,957 12,946 215  301  1,020
Minimum (ppm)  462,957 12,946 215  301  1,020
Geometric Mean     
Arithmetic Mean     

Waste/Fill (suspected 
arsenic trioxide) 

Standard Deviation    
No. Samples  24 24 24  24  24

Maximum (ppm)  3,532 3,817 2,596  943  395
Minimum (ppm)  25 3 2  21  17
Geometric Mean  174 61 16  108  197
Arithmetic Mean  727 313 271  151  640

Soil underlying 
waste/fill 

Standard Deviation 1,139 795 634  186  1,057
 
 



Table 5-3
Summary of TCLP and SPLP Results for the MSW Areas

Sample 
Area Description Sample ID Location

As Pb Cd Se As Pb Cd Sb Cu Se Tl Zn

Calcine DATP-02-DR-Z 7130 J 870 J 586 J 18 J 1140 2560 J 757 41 U 8650 9.5 J 1.1 J 19200

Calcine DATP-04-DR-Z 217 J 2690 J 995 J 0 R 112 J 2.3 J 20.7 61.8 3 U 15.5 J 1.5 J 67

Calcine
DATP-06-DR-Z

44300 J 2260 J 1240 J 32.1 J 4830 97.9 1250 43.2 J 3290 15.5 15.1 J 49000

Calcine
SWDB-25-SL-Z

106 J 184 205 0 R 81.2 6.7 J 4 U 41 U 3 U 8.6 1.6 J 38.1 U

Soil
SWDB-25-SO-A

36 38.4 J 69.8 0 R 20.9 9.9 J 63.5 41 U 783 1.2 J 1.9 J 3190

Soil
SWDB-25-SO-B

21.4 8.2 J 3 J 1.2 J 7.8 J 2.4 J 4 U 41 U 3 U 1 J 2 J 12.7

Waste/Fill
SWDB-16B-SL-Z As Plant

50.9 58100 J 1540 J 7.1 J 26.5 J 6.2 J 29.9 41 U 12 J 4.9 J 1.6 J 15 U

Waste/Fill
MSTP-01-SL-Z As Plant

1720 J 6340 J 7790 J 12.9 J 256 J 51.1 113 87 3 U 1.2 J 1.3 J 49

Waste/Fill
MSTP-02-SL-Z As Plant

343 12600 J 4390 J 22.8 J 191 J 95.5 219 86.9 5 J 32.4 J 5 J 259

Arsenic trioxide
MSTP-13-GR-Z As Plant

1890000 J 729 J 20 U 232 J 4050000 1800 J 9520 6380 2230 129 J 1800 8800

Soil
SWDB-16B-SO-A

262 J 17.6 2450 J 2.9 J 236 J 4 15.4 41 U 18.3 J 1 UJ 1.6 J 97.9

Soil
SWDB-16B-SO-B

105 18 9.9 J 2 J 419 8.2 4 U 41 U 5.1 J 1 UJ 1 U 66

Soil
SO-SB-103-1-P 18 ft

9130 5 137 6 U 20 U 5 U 6 1700

Soil
SO-SB-103-3-P 27.5 ft

3460

Soil
SO-SB-103-5-P 37.5 ft

69600

Soil
SO-SB-103-7-P 47.5 ft

114

Soil
SO-SB-103-9-P 57.5 ft

40

Soil
SO-SB-103-11-P 67.5 ft

35 5 U 5 U 6 U 20 U 5 U 5 U 1700

Baghouse dust
DPTP-01-DT-Z

1430 J 312000 J 19100 J 34.8 J 6.5 J 3460 J 27400 41 U 3 U 8.2 J 18.1 4590

Baghouse dust
DPTP-03-DT-Z

22300 J 470 J 4730 J 46.1 J 8180 93.8 57.3 279 20.9 J 24.9 J 2 J 73.9 J

Soil
SWDB-29-SO-A

9.2 J 60100 J 1570 J 0 R 4.7 J 30.4 149 41 U 3.1 J 1.3 J 1.5 J 4150

Soil
SWDB-29-SO-B

38.3 144000 J 182 J 2.1 J 15 J 25.5 4 U 41 U 3 U 2.8 J 1.5 J 13 U

Baghouse 
Dust Pond

Soil Fill Area 
3

TCLP Concentration (ug/L) SPLP Concentration (ug/L)

Calcine 
Waste

Misc. 
Smelter 
Waste



 
Table 5-4  Summary of XRF Analyses, Baghouse Dust Pond Area  

Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 
No. of Samples  3 3 3  3  3
Maximum (ppm)  20,311 478,827 44,373  916  30,221
Minimum (ppm)  5,963 6,885 2,184  492  1,984
Geometric Mean  13,358 110,207 13,728  660  9,209
Arithmetic Mean  15,318 297,242 24,417  682  15,077

Baghouse Dust 

Standard Deviation 8,108 254,078 21,186  215  14,230
No. of Samples  7 7 7  7  7
Maximum (ppm)  3,714 15,068 659  2,539  40,780
Minimum (ppm)  204 5,589 19  392  11,145
Geometric Mean  1,071 9,396 125  1,042  23,078
Arithmetic Mean  1,681 9,998 238  1,309  26,313

Slag 

Standard Deviation 1,413 3,723 237  846  13,035
     
  

Table 5-5  Summary of XRF Analyses, Calcine Waste Area  
Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 

No. Samples  27 27 27  27  27
Maximum (ppm)  13,490 21,268 371  3,316  12,562
Minimum (ppm)  1,453 3,055 21  158  679
Geometric Mean  6,113 8,554 47  434  1,840
Arithmetic Mean  6,490 9,370 60  580  2,365

Calcine 

Standard Deviation 2,055 4,143 67  621  2,589
No. Samples  6 6 6  6  6

Maximum (ppm)  13,437 24,805 294  2,137  41,688
Minimum (ppm)  448 3,894 22  403  2,909
Geometric Mean  1,335 8,002 51  955  12,572
Arithmetic Mean  3,502 9,767 83  1,160  19,543

Slag and Soil/Fill 

Standard Deviation 5,247 7,704 106  752  17,535
No. Samples  10 10 10  10  10

Maximum (ppm)  3,515 2,263 300  363  6,982
Minimum (ppm)  17 17 2  78  57
Geometric Mean  54 109 13  147  454
Arithmetic Mean  386 423 55  169  1,326

Soil underlying 
calcine and soil/fill 

Standard Deviation 1,100 699 94  98  2,166
 
 

Table 5-6  Summary of XRF Analyses, Silver Refinery Area  
Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 

No. Samples  7 7 7  7  7
Maximum (ppm)  35,785 143,053 1,026  4,615  29,765
Minimum (ppm)  518 5,419 20  379  1,337
Geometric Mean  2,487 13,458 71  938  6,991
Arithmetic Mean  7,383 29,120 214  1,378  10,804

Waste and Fill 

Standard Deviation 12,784 50,479 372  1,503  10,525
No. Samples  9 9 9  9  9

Maximum (ppm)  3,385 9,895 177  1,108  4,562
Minimum (ppm)  61 6 4  71  35
Geometric Mean  299 1,151 37  403  1,155
Arithmetic Mean  756 3,434 72  551  1,937

Soil 

Standard Deviation 1,107 3,917 73  406  1,541



   
Table 5-7  Summary of XRF Analyses, Soil Fill Area 3 

Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 
No. of Samples  9 9 9  9  9
Maximum (ppm)  1,360 16,400 131  1,414  27,368
Minimum (ppm)  26 36 3  76  65
Geometric Mean  245 3,830 36  495  6,686
Arithmetic Mean  409 7,575 57  669  13,076

Soil and Waste/Fill 

Standard Deviation 392 5,235 44  432  8,492
 
 
   

Table 5-8  Summary of XRF Analyses, Other Areas 
Analyte Concentration (ppm) Area/Matrix    As  Pb  Cd  Cu  Zn 

n  11 11 11  11  11
Maximum (ppm)  252 541 37  119  178
Minimum (ppm)  18 9 3  68  34
Geometric Mean  58 54 6  98  109
Arithmetic Mean  83 110 9  99  119

Northeast Area 
Soil 

Standard Deviation 80 159 10  13  44
n  12 12 12  12  12

Maximum (ppm)  1,154 4,687 53  3,792  1,906
Minimum (ppm)  39 57 3  116  139
Geometric Mean  195 610 13  442  515
Arithmetic Mean  270 1,030 17  712  636

West Soil Pile 
Soil 

Standard Deviation 290 1,242 14  1,002  471
 
 
 
 

Table 5-9 Volumes and Areas of Materials in Slag Areas 

Material Type  Area Designation 
Approximate Surface 

Area (ft2) 
Approximate Slag  
Volume (cubic yards) 

Air-Cooled Slag  Area B  1,598,280  729,990 
Copper Slag  Area F  742,870  432,980 
Iron Slag  Area E  472,610  321,000 
Water-Quenched  Area D  1,624,960  869,210 
    SUBTOTAL  2,353,180 
Soil Fill  Soil Fill Area 1 in Area E  --  52,000 
Soil Fill  Soil Fill Area 2 in Area B  --  89,000 



 

Table 5-10 Summary of XRF Analyses, Air-Cooled Slag Area  
Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 

No. Samples  59 59 59 59  59
Maximum (ppm)  3,567 12,780 578 984  53,220
Minimum (ppm)  125 954 14 256  660
Geometric Mean  469 8,922 54 483  32,002
Arithmetic Mean  693 9,491 90 503  37,581

Air-Cooled Slag 

Standard Deviation  799 2,150 123 151  10,054
No. Samples  6 6 6 6  6

Maximum (ppm)  297 7,241 25 1,469  50,653
Minimum (ppm)  130 5,712 20 673  11,510
Geometric Mean  211 6,447 23 942  20,577
Arithmetic Mean  219 6,472 23 975  25,351

Railroad Berm Slag 

Standard Deviation  62 627 2 288  18,591
No. Samples  32 32 32 32  32

Maximum (ppm)  410 1,468 60 1,327  2,994
Minimum (ppm)  4 1 ND 7  9
Geometric Mean  73 48 NA 79  124
Arithmetic Mean  95 192 8 164  265

Soil underlying slag 

Standard Deviation  79 388 14 256  544



Table 5-11
Summary of TCLP and SPLP Results for the Slag Areas

Sample

Area Description Sample ID Location
As Pb Cd Se As Pb Cd Sb Cu Se Tl Zn

Iron Slag SGDB-01-SL-I-O 7 J 221 J 6.3 1 UJ 1.1 J 1.1 J 3 U 16 U 678 1 UJ 1.9 J 334
Iron Slag SGGR-05-SL-E 12.2 J 291 J 34.5 1 UJ 1 UJ 1.2 J 3 U 16 U 7 UJ 1 UJ 1.6 J 55.8
Iron Slag SGGR-05-SL-G 6.6 J 3010 J 3 U 1 UJ 6.9 J 4.1 J 3 U 25.4 J 9 J 1 UJ 1.1 J 9.4 J
Iron Slag SGGR-05-SL-I 9.8 UJ 2930 J 9 0 R 62.4 192 J 2.2 J 21 J 250 1.8 J 1 U 133
Iron Slag SGGR-06-SL-E 246 J 3050 J 702 7.5 J 241 593 J 14.7 40.8 J 220 5.1 1 J 207 J
Iron Slag SGGR-06-SL-H 431 J 282 J 23 0 R 66.8 2 J 2 U 22.8 J 7.3 J 3.1 J 1 UJ 17.7 J
Iron Slag SGGR-06-SL-J 279 J 1360 J 141 0 R 72 4.8 J 2 U 21 U 3.4 J 1.7 J 1 J 5.5 J

Air-Cooled Slag SGGR-01-SL-E Pile A 117 16100 490 0 R 39.7 15.8 J 4 U 41 U 12.1 J 6.7 2.4 J 25.4 U
Air-Cooled Slag SGGR-01-SL-I Pile A 107 J 16000 433 0 R 65.4 33.5 J 4 U 41 U 6.1 J 9.3 2 J 63.6
Air-Cooled Slag SGGR-01-SL-K Pile A 78.7 11300 194 0 R 40.3 73.5 J 4 U 41 U 16.4 J 6.9 2.1 J 202
Air-Cooled Slag SGGR-02-SL-E Pile A 73 J 12300 266 0 R 21.2 26.5 J 4 U 41 U 3 J 6.4 1.8 J 102
Air-Cooled Slag SGGR-02-SL-H Pile A 215 J 15400 1230 0 R 82.1 84.5 J 4 U 41 U 16.4 J 7.7 1.4 J 196
Air-Cooled Slag SGGR-02-SL-K Pile A 186 14300 208 11.3 J 24.5 6.1 J 4 U 41 U 4.2 J 17.4 1.5 J 16.6 U
Air-Cooled Slag SGGR-03-SL-E Pile B 259 11500 469 0 R 73 9.1 J 4 U 41 U 3 U 10.9 8 J 26.4 U
Air-Cooled Slag SGGR-03-SL-G Pile B 268 17500 883 0 R 43.2 5.9 J 4 U 41 U 3 U 7.6 6.4 J 43 U
Air-Cooled Slag SGGR-03-SL-I Pile B 192 12300 295 0 R 44.9 39.4 J 4 U 41 U 6.1 J 9.5 J 1.5 J 89
Air-Cooled Slag SGGR-04-SL-E Pile B 104 15800 64.1 0 R 6.1 J 57 J 4 U 41 U 11.5 J 6 J 2.2 J 124
Air-Cooled Slag SGGR-04-SL-G Pile B 84.8 27000 223 0 R 5.9 J 31.1 J 4 U 41 U 3.6 J 6.9 1.6 J 88.9
Air-Cooled Slag SGGR-04-SL-I Pile B 71.8 26200 147 0 R 9.3 J 27.8 J 4 U 41 U 3.6 J 12.4 1.5 J 67.5
Air-Cooled Slag SWDB-18-SL-Z 34.6 279 4.8 J 0 R 28.2 J 34.3 4 U 45.7 J 4.4 J 2.4 J 1.3 J 32
Soil SWDB-18-SO-A 381 J 3270 J 83.1 4 J 111 J 265 J 4 U 410 U 149 5.2 J 3.6 J 126
Soil SWDB-18-SO-B 78.3 42.8 27.9 J 0 R 32.9 J 23.1 4 U 41 U 26.4 1 UJ 2.2 J 93.9

AC & WQ Slag SGGR-07-SL-E Pile C 247 J 193 J 2 U 0 R 150 164 J 3.4 J 71.6 26.8 11.7 3.4 J 268 J
AC & WQ Slag SGGR-07-SL-G Pile C 76.9 J 125 J 2.7 J 0 R 72.4 127 J 2.6 J 57.5 J 18.4 J 10.1 1 U 155 J
AC & WQ Slag SGGR-07-SL-I Pile C 233 J 145 J 2 U 0 R 57.5 38 J 2 U 49.6 J 7.3 J 11 1.2 J 56.1 J
WQ Slag SGGR-08-SL-E Pile D 88.2 J 91.3 J 2 U 0 R 5.9 J 60.1 J 2 U 60 J 8.8 J 1 U 1 UJ 45.5 J
WQ Slag SGGR-08-SL-J Pile D 340 J 280 J 2 U 0 R 11.5 96.7 J 2 U 64.6 21.1 J 1 U 1 U 73.7 J
WQ Slag SGGR-08-SL-Q Pile D 357 J 451 J 2 U 0 R 51.5 287 J 2 U 103 46 4.2 J 1.1 J 219 J
WQ Slag SGGR-09-SL-E Pile D 2.8 UJ 4.3 J 2 U 14 J 20.4 354 J 2 U 44.7 J 58.6 1.6 J 1 U 157 J
WQ Slag SGGR-09-SL-L Pile D 2.8 UJ 2.9 J 2 U 12 J 39.7 513 J 2 U 84.6 82.4 1.4 J 1 J 262 J
WQ Slag SGGR-09-SL-R Pile D 2.4 UJ 2.5 J 2 U 0 R 55.8 567 J 2 U 107 94.3 1.4 J 1.2 J 285 J
WQ Slag SGGR-10-SL-E Pile D 260 J 87 J 2 U 0 R 78 781 J 26.7 86.7 162 1.7 J 1.1 J 343 J
WQ Slag SGGR-10-SL-J Pile D 2.2 UJ 1.8 J 2 U 30.7 J 137 1130 J 4.8 J 96.4 213 1.4 J 1.2 J 398 J
WQ Slag SGGR-10-SL-P Pile D 1.9 UJ 3.8 J 2 U 35.2 J 113 792 J 2 U 92.2 192 2.6 J 1 U 515 J
WQ Slag SGGR-11-SL-E Pile D 5.4 UJ 2.5 J 2 U 0 R 8.5 J 56.5 J 2 U 41.7 J 16.5 J 1 U 1.1 J 63.8 J
WQ Slag SGGR-11-SL-I Pile D 2.5 UJ 1.4 J 2 U 0 R 31.8 232 J 2 U 60.1 45.2 1.2 J 1.2 J 125 J
WQ Slag SGGR-11-SL-N Pile D 3.7 UJ 2.7 J 2 U 24.5 J 27.1 227 J 2 U 53.8 J 36.8 1 U 1.6 J 118 J
AC & WQ Slag SWDB-10-SL-Z Pile D 66 142 2 U 0 R 224 J 240 4 U 320 66.1 4.8 J 1.4 J 218
Soil SWDB-10-SO-A Pile D 369 J 334 80.3 J 1.8 J 627 26.5 4 U 64.2 37.2 2.9 J 1.4 J 82.8

Copper Slag SWDB-26-SL-Z 13.6 7170 881 0 R 111 6.1 J 4.5 J 43.9 J 6.1 J 2.5 J 1.7 J 12.7 U
Soil SWDB-26-SO-A 48 6.4 6.1 0 R 43.1 3.3 J 4 U 41 U 17.7 J 1.1 J 1.3 J 23.5
Soil SWDB-26-SO-B 25.3 3.1 J 3.1 J 1.4 J 9.9 J 3.2 J 4 U 41 U 6.8 J 1.7 J 1.6 J 11.7 J

Water-
Quenched 
Slag

Copper Slag

TCLP Concentration (ug/L) SPLP Concentration (ug/L)

Iron Slag

Air-Cooled 
Slag



 
Table 5-12 Summary of XRF Analyses, Water-Quenched Slag Area  

Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 
No. Samples  63 63 63  63  63

Maximum (ppm)  1,419 11,781 71  646  61,134
Minimum (ppm)  346 6,717 16  234  32,849
Geometric Mean  600 7,815 26  340  47,548
Arithmetic Mean  629 7,856 27  355  48,357

Water-Quenched Slag 

Standard Deviation 200 862 8  112  8,792
No. Samples  16 16 16  16  16

Maximum (ppm)  5,174 12,655 533  966  53,220
Minimum (ppm)  293 7,201 20  288  35,415
Geometric Mean  765 8,636 51  453  45,404
Arithmetic Mean  1,004 8,704 78  484  45,699

Water-Quenched and 
Air-Cooled Slag 

Standard Deviation 1,144 1,208 123  200  5,268
No. Samples  27 27 27  27  27

Maximum (ppm)  825 1,602 287  638  2,216
Minimum (ppm)  9 1 ND  7  5
Geometric Mean  84 49 NA  51  162
Arithmetic Mean  135 179 20  91  447

Soil underlying slag 

Standard Deviation 185 343 61  124  619
 
 

Table 5-13  Summary of XRF Analyses, Copper Slag Area  
Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 

No. Samples  8 8 8  8  8
Maximum (ppm)  2,251 9,173 146  1,812  7,588
Minimum (ppm)  158 803 11  920  2,115
Geometric Mean  404 3,055 31  1,329  4,383
Arithmetic Mean  619 3,998 47  1,366  4,712

Copper Slag 

Standard Deviation 711 2,800 50  329  1,801
No. Samples  7 7 7  7  7

Maximum (ppm)  147 1,118 11  107  826
Minimum (ppm)  14 14 3  85  74
Geometric Mean  42 53 4  94  140
Arithmetic Mean  54 196 5  95  212

Soil underlying slag 

Standard Deviation 45 408 3  8  273
 
 

Table 5-14  Summary of XRF Analyses, Iron Slag Area  
Analyte Concentration (ppm) Matrix    As  Pb  Cd  Cu  Zn 

No. Samples  25 25 25  25  25
Maximum (ppm)  1,032 6,927 101  3,088  21,916
Minimum (ppm)  70 506 7  352  301
Geometric Mean  209 1,719 17  1,393  1,752
Arithmetic Mean  282 2,190 24  1,668  2,645

Iron Slag 

Standard Deviation 242 1,726 26  825  4,098
No. Samples  5 5 5  5  5

Maximum (ppm)  3,019 19,645 381  713  70,416
Minimum (ppm)  16 30 1  75  40
Geometric Mean  79 375 7  155  505
Arithmetic Mean  634 5,409 79  230  14,364

Soil underlying slag 

Standard Deviation 1,333 8,555 169  272  31,337
 



 
Table 5-15 Perched Unit TAL Metals Results Comparison 

Constituent 

Perched Unit Maximum 
Concentration Detected 

(µg/L) 

MCL 

(µg/L) 

Background 
Concentration Range 

(µg/L) 1 

Antimony  169  5  28.0 U2 

Arsenic  1,290,000  50 3  4.7 to 31.6 

Cadmium  883  5  3.0 U 

Selenium  731  50  1.0 U to 9.1 U 

Thallium  29  2  5.0 U to 10.0 U 

1  Reported in the EE/CA (Sverdrup 1994a). 
2  Nondetect at the concentration shown. 
3  The MCL for arsenic will change to 10 µg/L effective in January 2006. 

 
 

Table 5-16 Perched Unit Anion and Water Quality Parameter Results Comparison 

Water Quality 
Parameter 

Perched Unit Maximum 
Concentration Detected 

(mg/L) 5 
SMCL2 
(mg/L) 

Background 
Concentration Range 

1 (mg/L) 
Chloride  660  250  172 to 216 
Iron  2.7  0.30  0.023 U3 to 0.175 
Manganese  6.7  0.05L  0.0235 J4 to 0.197 
PH  ranged from 6.32 to 7.26 

Standard Units 
6.5 to 8.5  

Standard Units 
7.6 to 7.9 

Standard Units 
Sulfate  3,724  250  252 to 566 
TDS 6  5,541  500  1,190 to 1,600 
Zinc  0.66  5  0.006 to 0.010 UJ 
1  Reported in the EE/CA (Sverdrup 1994a) 
2  Secondary Drinking Water Standards are unenforceable state and federal guidelines regarding taste, odor, 

color, and certain other nonaesthetic effects of drinking water. 
3  Nondetect at the concentration shown. 
4  Estimated per laboratory analytical data validation. 
5  mg/L  milligrams per liter 
6  TDS  total dissolved solids 

 
Table 5-17 US&G Aquifer TAL Metals Results Comparison 

Constituent 

US&G Aquifer Maximum 
Concentration 
Detected (µg/L) 

MCL 
(µg/L) 

Background 
Concentration Range 

(µg/L) 1 
Antimony  210  5  < 28.0 to < 38.0 
Arsenic  2,520  502  < 1.0 to < 5.0  
Cadmium  511  5  < 3.0 
Selenium  538  50  < 1.0 to < 3.9  
Thallium  16  2  < 1.0 to < 10.0  
1  Reported in the EE/CA (Sverdrup 1994a) 
2  The MCL for arsenic will change to 10 µg/L effective in January 2006. 



 
Table 5-18 Dissolved Arsenic and Cadmium Concentrations at Selected Wells (units:  mg/L) 

MW-19  MW-20  MW-107  MW-102 Sample 
Collection 
Date 

Arsenic  Cadmium  Arsenic  Cadmium  Arsenic  Cadmium  Arsenic  Cadmium 

December 
1993 

0.065  <0.005  0.036  <0.005  NP  NP  NP  NP 

November 
1997 

0.159  <0.005  0.289  <0.005  2.52  <0.005  1.78  <0.005 
 

June 
2001 

0.136  <0.0004  NS  NS  2.96  <0.0004  1.88  0.0019 B 

 
NP - Well not present during sampling event 
NS - Well not sampled 
 

 
 

Table 5-19 US&G Aquifer Anion and Water Quality Parameter Results 

Water Quality 
Parameter 

US&G Aquifer Maximum 
Concentration Detected 

(mg/L)  
SMCL 2 
(mg/L) 

Background 
Concentration Range 1 

(mg/L) 
Chloride  539  250  208 to 398 
Iron  17  0.30  < 0.021 to 0.092 
Manganese  1.4  0.05  < 0.009 to 0.017 
PH  Ranged from 6.37 to 7.92 

Standard Units 
6.5 to 8.5  

Standard Units 
7.3 to 7.9 

Standard Units 
Sulfate  5,861  250  235 to 567 
TDS  2,193  500  1,070 to 1,700 
Zinc  1.4  5  < 0.002 to 0.032 
 

1  Reported in the EE/CA (Sverdrup 1994a) 
2   Secondary Drinking Water Standards are unenforceable federal guidelines regarding taste, odor, color, and certain    
other nonaesthetic effects on drinking water. 

 
 
 

Table 5-20 Deep Principal Aquifer TAL Metals Results Comparison 

Constituent 

DP Aquifer Maximum 
Concentration Detected 

(µg/L) 
MCL 
(µg/L) 

Background Concentration 
Range (µg/L) 1 

Antimony  <6  5  < 28.0 to < 38.0  
Arsenic  <5  10  < 1.0 to 2.0 
Cadmium  <5  5  < 3.0 to < 3.3  
Selenium  5  50  < 1.0 to < 4.1  
Thallium  <5  2  < 1.0 to < 2.0  
 

1  Reported in the EE/CA (Sverdrup 1994a) 

 

  



Table 7-1
Summary of Surface Soil Chemicals of Concern and

 Exposure Point Concentrations

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
Antimony a 1.6 134 mg/kg 94% 134 mg/kg Max
Arsenic 19.5 4720 mg/kg 100% 4720 [1700] mg/kg Max [95%UCL]
Cadmium 0.74 357 mg/kg 98% 357 [81] mg/kg Max [95%UCL]
Copper 36.5 9620 mg/kg 100% 9620 [940] mg/kg Max [95%UCL]
Iron a 7730 184000 mg/kg 100% 184000 mg/kg Max
Lead 42.6 17300 mg/kg 100% 17300 [12000] mg/kg Max [95%UCL]
Thallium a 1.7 33.3 mg/kg 20% 33.3 mg/kg Max
Zinc 160 56100 mg/kg 100% 56100 [61000] mg/kg Max [95%UCL]

mg/kg = milligrams per kilogram
Min = minimum detected concentration
Max = maximum detected concentration

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  
select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

Soil On Site - 
Ingestion

Concentration Detected 
b

95% UCL = 95% Upper Confidence Limit of Arithmetic Mean
a This chemical was not evaluated in the 1994 baseline risk assessment; it was identified as a chemical of concern in subsequent evaluations.
b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.



Table 7-2
Summary of Subsurface Soil Chemicals of Concern and

 Exposure Point Concentrations

Scenario Timeframe: Future
Medium: Subsurface Soil a

Exposure Medium: Subsurface Soil

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
Antimony 1.4 972 mg/kg 47% 972 mg/kg Max
Arsenic 0.93 20400 mg/kg 95% 20400 mg/kg Max
Benzo(a)pryene 0.063 0.63 mg/kg 10% 0.63 mg/kg Max
Benzo(b)fluoranthene 0.38 6.2 mg/kg 10% 6.2 mg/kg Max
Cadmium 0.1 2800 mg/kg 68% 2800 mg/kg Max
Iron 1870 73400 mg/kg 100% 73400 mg/kg Max
Lead 5.3 26300 mg/kg 100% 26300 mg/kg Max
Tetrachloroethene 0.001 1300 mg/kg 8% 1300 mg/kg Max
Thallium 1.6 180 mg/kg 13% 180 mg/kg Max

mg/kg = milligrams per kilogram
Min = minimum detected concentration
Max = maximum detected concentration

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  
select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

Concentration Detected 
b

a This medium was not evaluated in the 1994 baseline risk assessment; chemicals of concern were identified in subsequent evaluations.
b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.

Soil On Site - 
Ingestion



Table 7-3
Summary of Sediment Chemicals of Concern and

Exposure Point Concentrations

Scenario Timeframe: Future
Medium: Sediment a

Exposure Medium: Sediment

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
Arsenic 8.6 96.2 mg/kg 91% 96.2 mg/kg Max
Lead 43.6 721 mg/kg 73% 721 mg/kg Max

mg/kg = milligrams per kilogram
Min = minimum detected concentration
Max = maximum detected concentration

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  
select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.

Concentration Detected 
b

Sediment On 
Site - Ingestion

a This medium was not evaluated in the 1994 baseline risk assessment; chemicals of concern were identified in subsequent evaluations.



Table 7-4
Summary of Surface Water Chemicals of Concern and

Exposure Point Concentrations

Scenario Timeframe: Future
Medium: Surface Water a

Exposure Medium: Surface Water

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
Arsenic  8.4 172 ug/L 100% 172 ug/L Max
Arsenic (dissolved) 8.6 17.2 ug/L 100% 17.2 ug/l Max
bis(2-Ethylhexyl)phthalate 10 10 ug/L 25% 10 ug/L Max
Lead (dissolved) 2.6 25 ug/L 75% 25 ug/L Max

ug/L = micrograms per liter (total, unless noted)
Min = minimum detected concentration
Max = maximum detected concentration

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  
select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

Concentration Detected 
b

Surface Water 
On Site - 
Ingestion

a This medium was not evaluated in the 1994 baseline risk assessment; chemicals of concern were identified in subsequent evaluations.
b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.



Table 7-5
Summary of Upper Sand and Gravel (US&G) Ground Water 
Chemicals of Concern and Exposure Point Concentrations

Scenario Timeframe: Future
Medium: US&G Ground Water (includes Porewater)
Exposure Medium: Groundwater

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
Acetophenone a 2 9 ug/L 11% 9 ug/L Max
Antimony (dissolved) a 2.1 63 ug/L 32% 63 ug/L Max
Antimony a 2.9 63.2 ug/L 17% 63.2 ug/L Max
Arsenic 4 2990 ug/L 64% 2990 [1700] ug/L Max [95%UCL]
Arsenic (dissolved) 4.8 3130 ug/L 68% 3130 [1500] ug/L Max [95%UCL]
bis(2-ethylhexyl)phthalate a 2 250 ug/L 29% 250 ug/L Max
Chromium a 0.88 583 ug/L 67% 583 ug/L Max
Iron (dissolved) a 32.7 16500 ug/L 24% 16500 ug/L Max
Iron a 38 21500 ug/L 44% 21500 ug/L Max
Lead 1.7 37.7 ug/L 28% 37.7 [1.7] ug/L Max [95%UCL]
Lead (dissolved) 1.4 15.5 ug/L 41% 15.5 [0.98] ug/L Max [95%UCL]
Managenese a 0.56 1280 ug/L 75% 1280 ug/L Max
Selenium (dissolved) a 3.2 548 ug/L 59% 548 ug/L Max
Selenium a 4.8 501 ug/L 33% 501 ug/L Max
Tetrachloroethene a 0.9 44 ug/L 64% 44 ug/L Max
Thallium a 10.4 23.7 ug/L 6% 23.7 ug/L Max
Trichloroethene a 0.8 2 ug/L 6% 2 ug/L Max

select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

a This chemical was not evaluated in the 1994 baseline risk assessment; it was identified as a chemical of concern in subsequent evaluations.
b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.

95% UCL = 95% Upper Confidence Limit of Arithmetic Mean

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  

Concentration Detected 
b

ug/L = micrograms per liter (total, unless noted)
Min = minimum detected concentration
Max = maximum detected concentration

Ground Water 
On Site - 
Ingestion



Table 7-6
Summary of Perched Unit Ground Water

Chemicals of Concern and Exposure Point Concentrations

Scenario Timeframe: Future
Medium: Perched Unit Ground Water a

Exposure Medium: Ground Water

Exposure Point Chemical of Concern Units
Frequency of 
Detection b

Exposure Point 
Concentrationb

Exposure Point 
Concentration 

Units Statistical Measurec

Min Max
1,2-Dichloroethane 11 12 ug/L 22% 12 ug/L Max
Aluminum 110 55900 ug/L 78% 55900 ug/L Max
Antimony 11.7 101 ug/L 33% 101 ug/L Max
Antimony (dissolved) 8.8 123 ug/L 44% 123 ug/L Max
Arsenic 4.1 862000 ug/L 89% 862000 ug/L Max
Arsenic (dissolved) 78.7 905000 ug/L 78% 905000 ug/L Max
Benzene 2 36 ug/L 22% 36 ug/L Max
bis-(2-chloroethyl) ether 1 1 ug/L 9% 1 ug/L Max
bis(2-ethylhexyl)phthalate 1 10 ug/L 27% 10 ug/L Max
Cadmium 0.42 195 ug/L 67% 195 ug/L Max
Cadmium (dissolved) 0.45 179 ug/L 78% 179 ug/L Max
Iron 107 106000 ug/L 78% 106000 ug/L Max
Lead 1.4 241 ug/L 67% 241 ug/L Max
Managanese (dissolved) 2.4 5450 ug/L 100% 5450 ug/L Max
Managenese 4.2 6200 ug/L 89% 6200 ug/L Max
Selenium 12.9 685 ug/L 67% 685 ug/L Max
Selenium (dissolved) 4.8 706 ug/L 89% 706 ug/L Max
Thallium (dissolved) 5.6 37.9 ug/L 33% 37.9 ug/L Max

ug/L = micrograms per liter (total, unless noted)
Min = minimum detected concentration
Max = maximum detected concentration

c Non-bracketed values respresent maximum detected concentrations from 2001 data set.  Maximum concentrations were compared to risk-based concentrations to  
select chemicals of concern.  Values shown in brackets represent the exposure point concentrations used in the 1994 baseline risk assessment.

Concentration Detected 
b

Ground Water 
On-site - 
Ingestion

a This medium was not evaluated in the 1994 baseline risk assessment; chemicals of concern were identified in subsequent evaluations.
b Based on data collected during site characterization activities in 2001.  Values used in the 1994 baseline risk assessment shown in brackets.



Pathway: Ingestion

Chemical of Concern
Oral Cancer 
Slope Factor

Slope Factor 
Units

Weight of 
Evidence/Cancer 

Guideline Description Source Date
Metals
Aluminum None (mg/kg-day)-1 NA -- 8/28/2001
Antimony None (mg/kg-day)-1 NA -- 8/28/2001
Arsenic 1.5 (mg/kg-day)-1 A Region 3 RBC Table 8/28/2001
Cadmium None (mg/kg-day)-1 B1 -- 8/28/2001
Chromium None (mg/kg-day)-1 A by inhalation,      D 

otherwise
IRIS 10/2/2001

Copper None (mg/kg-day)-1 D -- 8/28/2001
Iron None (mg/kg-day)-1 NA -- 8/28/2001
Lead a NA NA NA NA NA
Manganese None (mg/kg-day)-1 D -- 8/28/2001
Selenium None (mg/kg-day)-1 D -- 8/28/2001
Thallium None (mg/kg-day)-1 D -- 8/28/2001
Zinc None (mg/kg-day)-1 NA -- 8/28/2001

SVOCs    
Acetophenone None (mg/kg-day)-1 D -- 8/28/2001
Benzo(a)anthracene 0.73 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Benzo(a)pyrene 7.3 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Benzo(b)fluoranthene 0.73 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
bis(2-chloroethyl)ether 1.1 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
bis(2-ethylhexyl)phthalate 0.014 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Dibenzo(a,h,)anthracene 7.3 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001

VOCs    
1,1,2,2-tetrachloroethane 0.2 (mg/kg-day)-1 C Region 3 RBC Table 8/28/2001
1,1,2-trichloroethane 0.057 (mg/kg-day)-1 C Region 3 RBC Table 8/28/2001
1,1-dichloroethene 0.6 (mg/kg-day)-1 C Region 3 RBC Table 8/28/2001
1,2-dibromoethane 85 (mg/kg-day)-1 NA Region 3 RBC Table 8/28/2001
1,2-dichloroethane 0.091 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Benzene 0.055 (mg/kg-day)-1 A Region 3 RBC Table 8/28/2001
Bromodichloromethane 0.062 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Chloroform 0.0061 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
cis-1,2-dichloroethene None (mg/kg-day)-1 D -- 8/28/2001
Methylene chloride 0.0075 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Tetrachloroethene 0.052 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
trans-1,2-dichloroethane None (mg/kg-day)-1 NA -- 8/28/2001
Trichloroethene 0.011 (mg/kg-day)-1 B2 Region 3 RBC Table 8/28/2001
Vinyl chloride 0.72 (mg/kg-day)-1 A Region 3 RBC Table 8/28/2001

Key: EPA Group:
mg/kg = milligrams per kilogram A - Human carcinogen
IRIS = Integrated Risk Information System

HEAST= Health Effects Assessment Summary Tables

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity
NA = Not Available

a These are no established toxicity criteria for lead; evaluation is made using blood lead models.

(1)  The Dermal Cancer Slope Factor is assumed 
equal to the Oral Slope Factor. No adjustment 
factor was made.
(2) Toxicity values were pulled from the EPA 
Region 3 RBC table (September 2001).

Table 7-7
Cancer Toxicity Data Summary

B1 - Probable human carcinogen - indicates that limited human data are 
available
B2 - Probable human carcinogen - indicates sufficient evidence in animals 
and inadequate or no evidence in humans



Pathway: Ingestion

Chemical of Concern
Chronic/ 
Subchronic

Oral RfD 
Value

Oral RfD 
Units Primary Target Organ

Combined 
Uncertainty/Modifying 

Factors Sources of RfD Dates of RfD
Metals
Aluminum Chronic 1 mg/kg-day GI Tract/CNS 100 Region 3 RBC Table 8/28/2001
Antimony Chronic 0.0004 mg/kg-day Whole Body/Blood 1000 Region 3 RBC Table 8/28/2001
Arsenic Chronic 0.0003 mg/kg-day Skin 3 Region 3 RBC Table 8/28/2001
Cadmium Chronic 0.0005 mg/kg-day Kidney 10 Region 3 RBC Table 8/28/2001
Chromium Chronic 0.003 mg/kg-day Lungs Region 3 RBC Table 10/2/2001
Copper Chronic 0.04 mg/kg-day GI tract -- Region 3 RBC Table 8/28/2001
Iron Chronic 0.3 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Lead a NA NA NA NA NA NA NA
Manganese Chronic 0.02 mg/kg-day CNS 1 Region 3 RBC Table 8/28/2001
Selenium Chronic 0.005 mg/kg-day Hair/Nails 3 Region 3 RBC Table 8/28/2001
Thallium Chronic 0.00007 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Zinc Chronic 0.3 mg/kg-day Blood 3 Region 3 RBC Table 8/28/2001

SVOCs      
Acetophenone Chronic 0.1 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Benzo(a)anthracene Chronic None mg/kg-day -- -- 8/28/2001
Benzo(a)pyrene Chronic None mg/kg-day -- -- 8/28/2001
Benzo(b)fluoranthene Chronic None mg/kg-day   -- -- 8/28/2001
bis(2-chloroethyl)ether Chronic None mg/kg-day -- -- 8/28/2001
bis(2-ethylhexyl)phthalate Chronic 0.02 mg/kg-day Liver 1000 Region 3 RBC Table 8/28/2001
Dibenzo(a,h,)anthracene Chronic None mg/kg-day   -- -- 8/28/2001

VOCs      
1,1,2,2-tetrachloroethane Chronic 0.06 mg/kg-day -- Region 3 RBC Table 8/28/2001
1,1,2-trichloroethane Chronic 0.004 mg/kg-day Blood 1000 Region 3 RBC Table 8/28/2001
1,1-dichloroethene Chronic 0.009 mg/kg-day Liver 1000 Region 3 RBC Table 8/28/2001
1,2-dibromoethane Chronic None mg/kg-day -- -- 8/28/2001
1,2-dichloroethane Chronic 0.03 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Benzene Chronic 0.003 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Bromodichloromethane Chronic 0.02 mg/kg-day Kidney/Large Intestines 1000 Region 3 RBC Table 8/28/2001
Chloroform Chronic 0.01 mg/kg-day 1000 Region 3 RBC Table 8/28/2001
cis-1,2-dichloroethene Chronic 0.01 mg/kg-day 3000 Region 3 RBC Table 8/28/2001
Methylene chloride Chronic 0.06 mg/kg-day   -- Region 3 RBC Table 8/28/2001
Tetrachloroethene Chronic 0.01 mg/kg-day Liver 1000 Region 3 RBC Table 8/28/2001
trans-1,2-dichloroethane Chronic 0.02 mg/kg-day Blood 1000 Region 3 RBC Table 8/28/2001
Trichloroethene Chronic 0.006 mg/kg-day -- Region 3 RBC Table 8/28/2001
Vinyl chloride Chronic 0.003 mg/kg-day Liver 100 Region 3 RBC Table 8/28/2001

Key:
(1) The dermal RfD was assumed to equal the oral RfD.  No adjustment factor was applied. NA = Not Available
(2) Toxicity values were pulled from the EPA Region 3 RBC table (September 2001).

a These are no established toxicity criteria for lead; evaluation is made using blood lead models.

Table 7-8
Non-Cancer Toxicity Data Summary



Table 7-9
Sitewide1 Risk Characterization Summary

Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Resident
Receptor Age: Child

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil Surface and Subsurface Soil
Soil On Site- Direct 
Contact Arsenic 5.00E-03 N/A NE 5.00E-03

Soil risk total =  5.00E-03

Vegetables Vegetables
Sitewide vegetables- 
oral Arsenic 1.00E-03

N/A N/A
1.00E-03

Vegetable risk total =  1.00E-03

Ground Water Ground Water
Sitewide Ground 
Water- Filtered Arsenic 3.00E-02

N/A NE
3.00E-02

Key Ground water risk total =  3.00E-02
Total risk =  3.60E-02

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium.

Carcinogenic RiskChemical 
of Concern

Exposure PointExposure Medium



Table 7-10
Sitewide1 Risk Characterization Summary

Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Worker
Receptor Age: Adult

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil Surface and Subsurface Soil
Soil On Site- Direct 
Contact Arsenic 5.00E-04 N/A NE 5.00E-04

Soil risk total =  5.00E-04

Ground Water Ground Water
Sitewide Ground 
Water- Filtered Arsenic 1.00E-02

N/A NE
1.00E-02

Key Ground water risk total =  1.00E-02
Total risk =  1.05E-02

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not Evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium.

Carcinogenic RiskChemical 
of Concern

Exposure PointExposure Medium



Table 7-11
Sitewide1 Risk Characterization Summary

Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Dirt Biker
Receptor Age: Adult

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Surface Soil
Soil On Site- Direct 
Contact Arsenic 1.00E-04 N/A NE 1.00E-04

Arsenic
N/A

8.00E-07
NE

8.00E-07

Cadmium
N/A

2.00E-08
NE

2.00E-08

Key Soil risk total =  1.01E-04
Total risk =  1.01E-04

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not Evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium.

Soil

Dust
Soil On Site- Inhalation 
of Soil as Dust

Carcinogenic RiskChemical 
of Concern

Exposure PointExposure Medium



Table 7-12
Sitewide1 Risk Characterization Summary

Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Explorer
Receptor Age: Child

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil Surface Soil
Soil On Site- Direct 
Contact Arsenic 2.00E-04 N/A NE 2.00E-04

Key Soil risk total =  2.00E-04
Total risk =  2.00E-04

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not Evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium.

Carcinogenic RiskChemical 
of Concern

Exposure PointExposure Medium



Table 7-13
Sitewide1 Risk Characterization Summary

Non-Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Resident
Receptor Age: Child

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil On Site- Direct 
Contact Arsenic 2.00E+01 N/A NE 2.00E+01
Soil On Site- Direct 
Contact Cadmium 5.00E-01 N/A NE 5.00E-01
Soil On Site- Direct 
Contact Copper 1.00E-01 N/A NE 1.00E-01
Soil On Site- Direct 
Contact

Zinc and 
Cmpds 8.00E-01 N/A NE 8.00E-01

Soil risk total =  2.14E+01
Sitewide vegetables- 
oral Arsenic 5.00E+00 N/A N/A 5.00E+00
Sitewide vegetables- 
oral Cadmium 2.00E+00 N/A N/A 2.00E+00
Sitewide vegetables- 
oral Copper 7.00E-01 N/A N/A 7.00E-01
Sitewide vegetables- 
oral

Zinc and 
Cmpds 2.00E+01 N/A N/A 2.00E+01

Vegetable risk total =  2.77E+01
Sitewide Ground 
Water- Filtered Arsenic 1.00E+02 N/A NE 1.00E+02
Sitewide Ground 
Water- Filtered Cadmium 2.00E+01 N/A NE 2.00E+01
Sitewide Ground 
Water- Filtered Copper 7.00E-03 N/A NE 7.00E-03
Sitewide Ground 
Water- Filtered

Zinc and 
Cmpds 5.00E-03 N/A NE 5.00E-03

Key Ground water risk total =  1.20E+02
Total risk =  1.69E+02

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not Evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium.

Non-Carcinogenic Hazard QuotientChemical 
of Concern

Exposure PointExposure Medium

Ground Water Ground Water

Vegetables

Soil Surface and Subsurface Soil

Vegetables



Table 7-14
Sitewide1 Risk Characterization Summary

Non-Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Worker
Receptor Age: Adult

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil On Site- Direct 
Contact Arsenic 3.00E+00 N/A NE 3.00E+00
Soil On Site- Direct 
Contact Cadmium 6.00E-02 N/A NE 6.00E-02
Soil On Site- Direct 
Contact Copper 2.00E-02 N/A NE 2.00E-02
Soil On Site- Direct 
Contact

Zinc and 
Cmpds 1.00E-01 N/A NE 1.00E-01

Soil risk total =  3.18E+00
Sitewide Ground 
Water- Filtered Arsenic 5.00E+01 N/A NE 5.00E+01
Sitewide Ground 
Water- Filtered Cadmium 7.00E+00 N/A NE 7.00E+00
Sitewide Ground 
Water- Filtered Copper 3.00E-03 N/A NE 3.00E-03
Sitewide Ground 
Water- Filtered

Zinc and 
Cmpds 2.00E-03 N/A NE 2.00E-03

Key Ground water risk total =  5.70E+01
Total risk =  6.02E+01

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium

Non-Carcinogenic Hazard QuotientChemical 
of Concern

Exposure PointExposure Medium

Soil Surface and Subsurface Soil

Ground Water Ground Water



Table 7-15
Sitewide1 Risk Characterization Summary

Non-Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Dirt Biker
Receptor Age: Adult

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil On Site- Direct 
Contact Arsenic 4.00E-01 N/A NE 4.00E-01
Soil On Site- Direct 
Contact Cadmium 8.00E-03 N/A NE 8.00E-03
Soil On Site- Direct 
Contact Copper 3.00E-03 N/A NE 3.00E-03
Soil On Site- Direct 
Contact

Zinc and 
Cmpds 2.00E-02 N/A NE 2.00E-02

Key Soil risk total =  4.31E-01
Total risk =  4.31E-01

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium

Soil Surface Soil

Non-Carcinogenic Hazard QuotientChemical 
of Concern

Exposure PointExposure Medium



Table 7-16
Sitewide1 Risk Characterization Summary

Non-Carcinogens

Scenario Timeframe: Future Reasonable Maximum Exposure (RME)
Receptor Population: Explorer
Receptor Age: Child

Medium
Ingestion Inhalation Dermal Exposure Routes Total

Soil On Site- Direct 
Contact Arsenic 2.00E+00 N/A NE 2.00E+00
Soil On Site- Direct 
Contact Cadmium 4.00E-02 N/A NE 4.00E-02
Soil On Site- Direct 
Contact Copper 1.00E-02 N/A NE 1.00E-02
Soil On Site- Direct 
Contact

Zinc and 
Cmpds 1.00E-01 N/A NE 1.00E-01

Key Soil risk total =  2.15E+00
Total risk =  2.15E+00

1 This table summarizes sitewide risk only.  For area-specific risks, please see the risk assessment document.
NE: Not evaluated.  Exposure via this pathway is expected to be minimal.
N/A : Route of exposure is not applicable to this medium

Soil Surface Soil

Non-Carcinogenic Hazard QuotientChemical 
of Concern

Exposure PointExposure Medium



Exposure Area

Surface soil Pb 
Geometric mean, 

ug/g

Vegetable Pb 
Geometric Mean, 

ug/g  (c)
Mean PbB, 
ug/dL

% Population >10 
ug/dL

A 4.7E+03 2.7E+00 54.31 100
B 5.1E+03 45.11 100
C 7.3E+01 7.4E-02 2.26 0
D 7.2E+03 3.9E+00 81.18 100
E 7.5E+03 65.65 100
F 7.9E+03 69.37 100
G 7.8E+03 68.84 100
H 8.8E+03 3.9E+00 96.23 100

a Evaluated for children age 0 to 6 years
b  Model assumptions:

* Home-grown vegetables = 25% of all vegetables
* Indoor dust conc. = outdoor soil conc.
* Soil/Dust ingestion weighting ration = 45% soil (default)
* Outdoor air Pb = 0.200 ug/m3 (default)
* Indoor air Pb = 0.060 ug/m3 (default)
*

Pb = lead
ug/g = micrograms per gram
PbB = blood lead
ug/dl = micrograms of lead per deciliter of blood

Drinking water Pb = 0.69 ug/l (calculated from the geometric mean 
concentration in ground water Phase 2 data [Severdrup 1994] from the 
generalized arsenic plume area).

c Calculated from the geometric mean concentration in all soils <= 12 feet in the exposure area and the vegetable 
BCF for lead (1.01E-03).

Table 7-17
Summary of Risks to Children (a) from Exposure to Lead (b)



Table 7-18  Summary of Human Health Risk-Based PRGs for Soil, Slag, Ground Water, and Surface
Water
Soil PRGs (mg/kg)

COC Residential NCI Worker CI Worker Construction  Recreational
Arsenic 61 560 50 80 68
Cadmium 39 1,200 110 110 91
Copper 3,100 96,000 8,500 8,500 7,300
Iron 23,000 720,000 64,000 64,000 55,000
Lead 438 2,063 430 365 1,066
Antimony 31 960 85 85 73
Thallium 5.5 170 15 15 13
Zinc 23,000 720,000 64,000 64,000 55,000
Tetrachloroethene 780 13,000 1,100 2,100 1,800
Benzo(a)pyrene 13 92 8.2 200 29
Benzo(b)fluoranthene 130 920 82 2,000 290

Slag PRGs (mg/kg)

COC Trespasser
Arsenic 570
Cadmium 750
Copper 60,000
Iron 450,000
Manganese 30,000
Lead 1,992
Antimony 600
Thallium 110
Zinc 450,000

US&G Aquifer Groundwater PRGs (mg/l)

COC Residential
Arsenic 0.0059
Cadmium 0.0078
Chromium 0.047
Iron 4.7
Manganese 0.31
Lead NA
Antimony 0.0063
Selenium 0.078
Thallium 0.0011
Acetophenone 1.6
bis(2-Ethylhexyl)phthalate 0.31
Trichloroethene 0.094
Tetrachloroethene 0.156

Jordan River Surface Water PRGs (mg/l)

COC Residential Recreational
Arsenic 0.0059 0.86
bis(2-Ethylhexyl)phthalate 0.39 6.3

Notes -
  PRG values based on 10-4 cancer risk or Hazard Index = 1
  Residential - Child resident, no vegetable garden.  Arsenic value is cancer PRG
  NCI Worker - Industrial non-contact-intensive worker
  CI Worker - Commercial contact-intensive worker
  Construction - Non-remediation construction worker
  Recreational - Child park visitor (soil); child wader and youth swimmer (surface water)
  Trespasser - Youth trespasser, slag sledding



Table 7-19
Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Surface Soil

Exposure Medium: Surface Soil

Chemical of Potential 
Concern (COPC)

Minimum 
Conc. (ppm)

Maximum 
Conc. 
(ppm)

Mean Conc. 
(ppm)

Geometric Mean of 
Concentration (ppm)

Background 
Conc. (ppm)

Screening 
Toxicity Value 

(ppm)

Screening Toxicity 
Value Source

Hazard 
Quotient 
(HQ) Value

Chemical of 
Concern (COC) 
Flag (Y or N)

Arsenic 19.5 4720 499.748 233.14 NA 15 Plant and Animal 315 Y
Barium 63.6 2810 615.781 379.99 NA 17.2 EPA Benchmark 163 Y
Cadmium 0.74 357 38.659 15.77 NA 3 Plant and Animal 119 Y
Chromium 6.5 174 27.952 18.76 NA 0.4 EPA Benchmark 435 Y
Copper 36.5 9620 1221.959 723.92 NA 12.5 Plant and Animal 770 Y
Lead 42.6 17300 3797.067 2129.67 NA 100 Plant and Animal 173 Y
Mercury 0.07 14.3 1.23 0.59 NA 0.005 EPA Benchmark 2860 Y
Selenium 1.1 34.4 8.58 5.74 NA 0.331 EPA Benchmark 104 Y
Silver 0.29 55.5 10.38 6.31 NA 2 EPA Benchmark 28 Y
Zinc 160 56100 11887.778 4054.24 NA 70 Plant and Animal 801 Y

NA = Data not available
UCL = Upper confidence limit
ppm = parts per million
Hazard quotient (HQ) = Maximum concentration / screening toxicity value
COPC was flagged as COC if the HQ >1



Table 7-20
Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Subsurface Soil

Exposure Medium: Subsurface Soil

Chemical of Potential 
Concern (COPC)

Minimum 
Conc. (ppm)

Maximum 
Conc. 
(ppm)

Mean 
Conc. 
(ppm)

Geometric Mean 
of Concentration 

(ppm)

Background 
Conc. (ppm)

Screening 
Toxicity Value 

(ppm)

Screening Toxicity 
Value Source

Hazard 
Quotient 
(HQ) Value

Chemical of 
Concern (COC) 
Flag (Y or N)

Arsenic 0.93 20400 717.509 58.11 NA 15 Plant and Animal 1360 Y
Barium 16.2 2500 199.926 82.5 NA 17.2 EPA Benchmark 145 Y
Cadmium 0.1 2800 118.118 4.67 NA 3 Plant and Animal 933 Y
Chromium 3.2 49.3 12.079 9.69 NA 0.4 EPA Benchmark 123 Y
Copper 7 1870 548.697 178.51 NA 12.5 Plant and Animal 150 Y
Lead 5.3 26300 1934.584 215.2 NA 100 Plant and Animal 263 Y
Mercury 0.05 40.3 2.497 0.38 NA 0.005 EPA Benchmark 8060 Y
Selenium 1.1 72 7.336 2.74 NA 0.331 EPA Benchmark 218 Y
Silver 0.16 53.9 5.981 1.84 NA 2 EPA Benchmark 27 Y
Zinc 13.2 12900 1647.747 303 NA 70 Plant and Animal 184 Y

NA = Data not available
UCL = Upper confidence limit
ppm = parts per million
Hazard quotient (HQ) = Maximum concentration / screening toxicity value
COPC was flagged as COC if the HQ >1



Table 7-21
Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Sediment

Exposure Medium: Sediment

Chemical of Potential 
Concern (COPC)

Minimum 
Conc. (ppm)

Maximum 
Conc. 
(ppm)

Mean 
Conc. 
(ppm)

Geometric Mean of 
Concentration (ppm)

Background 
Conc. (ppm)

Screening 
Toxicity Value 

(ppm)

Screening 
Toxicity Value 

Source

Hazard 
Quotient 
(HQ) Value

Chemical of 
Concern (COC) 
Flag (Y or N)

Arsenic 8.6 96 29 21.05 NA 33 Consensus 2.9 Y
Cadmium 0.44 9.7 1.8 1.06 NA 5 Consensus 1.9 Y
Copper 40 203 79 68.13 NA 149 Consensus 1.4 Y
Lead 44 721 182 123.15 NA 128 Consensus 5.6 Y
Zinc 91 2000 375 214.36 NA 459 Consensus 4.4 Y

Conc. = concentration
NA = Data not available
UCL = Upper confidence limit
ppm = parts per million
Hazard quotient (HQ) = Maximum concentration / screening toxicity value
COPC was flagged as COC if the HQ >1



Table 7-22
Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Surface Water (Dissolved Concentrations)

Exposure Medium: Surface Water

Chemical of Potential 
Concern (COPC)*

Minimum 
Conc. (ppm)

Maximum 
Conc. 
(ppm)

Mean 
Conc. 
(ppm)

Geometric Mean of 
Concentration (ppm)

Background 
Conc. (ppm)

Screening 
Toxicity Value 

(ppm)

Screening Toxicity 
Value Source

Hazard 
Quotient 
(HQ) Value

Chemical of 
Concern (COC) 
Flag (Y or N)

Arsenic 8.6 17.2 12.075 11.79 NA 150 Chronic AWQC 0.11 N
Copper 3.5 16 10.533 9.54 NA 9 Chronic AWQC 1.8 Y
Lead 2.6 25 13.65 10.67 NA 2.5 Chronic AWQC 10 Y

Selenium 5.2 5.2 5.2 5.2 NA 5 Chronic AWQC 1.04 Y
Silver 0.76 1.2 1 0.99 NA 0.1 EPA Benchmark 12 Y
Zinc 54 324 128.38 103.01 NA 120 Chronic AWQC 2.7 Y

*All concentrations represent dissolved chemical concentrations in surface water.
NA = Data not available
UCL = Upper confidence limit
ppm = parts per million
Hazard quotient (HQ) = Maximum concentration / screening toxicity value
COPC was flagged as COC if the HQ >1



Table 7-23
Occurrence, Distribution, and Selection of Chemicals of Concern (COC) in Surface Water (Total Concentrations)

Exposure Medium: Surface Water

Chemical of Potential 
Concern (COPC)*

Minimum 
Conc. (ppm)

Maximum 
Conc. 
(ppm)

Mean 
Conc. 
(ppm)

Geometric Mean 
of Concentration 

(ppm)

Background 
Conc. (ppm)

Screening 
Toxicity Value 

(ppm)

Screening Toxicity 
Value Source

Hazard 
Quotient 
(HQ) Value

Chemical of 
Concern (COC) 
Flag (Y or N)

Arsenic 8.4 172 31.55 15.98 NA 150 Chronic AWQC 1.1 Y
Copper 12.5 16.3 14.18 14.12 NA 9 Chronic AWQC 1.8 Y
Lead 5 7.2 6.1 6 NA 2.5 Chronic AWQC 2.9 Y

Selenium 4.9 8.2 6.55 6.34 NA 5 Chronic AWQC 1.6 Y
Silver 0.8 1.1 0.947 0.94 NA 0.1 EPA Benchmark 11 Y
Zinc 11.5 91.3 48.58 40.31 NA 120 Chronic AWQC 0.76 N

*All concentrations represent total chemical concentrations in surface water.
NA = Data not available
UCL = Upper confidence limit
ppm = parts per million
Hazard quotient (HQ) = Maximum concentration / screening toxicity value
COPC was flagged as COC if the HQ >1



Table 7-24
Ecological Exposure Pathways of Concern

Exposure 
Medium

Sensitive 
Environment 

Flag
Receptor

Endangered/
Threatened 
Species Flag

Exposure Routes Assessment Endpoints Measurement Endpoints

Waste Piles N
Invertebrates, 
Wildlife, 
Vegetation

N
Direct Contact, 
Ingestment, Plant 

Uptake

Comparison of COPC 
concentrations to toxicological 

benchmarks

PM10s in Air N Invertebrates, 
Wildlife N Inhalation NE

Sediment N
Invertebrates, 
Wildlife, 

Vegetation, Fish
N

Direct Contact, 
Ingestion, Plant 

Uptake

Comparison of COPC 
concentrations to NOAA sediment 
ER-L and ER-M concentrations

Fish N Wildlife, Fish N Ingestion Evaluation of the potential for 
food chain uptake

Surface Water N
Invertebrates, 
Wildlife, 

Vegetation, Fish
N Direct Contact, 

Ingestion

Comparison of COPC 
concentrations to National 

Ambient Water Quality Criteria
Current Surface 
and Subsurface 

Soils
N

Invertebrates, 
Wildlife, 
Vegetation

N
Direct Contact, 
Ingestion, Plant 

Uptake

Comparison of COPC 
concentrations to toxicological 

benchmarks

Vegetation N Invertebrates, 
Wildife N Ingestion Evaluation of the potential for 

food chain uptake

N = no
ERA = ecological risk assessment
COPC = chemical of potential concern
NE = not evaluated
NOAA = National Oceanic and Atmospheric Administration
ER-L = effects range-low
ER-M = effects range-medium

For all receptors, the assessment 
endpoint selected for the ERA was 
the overall health and integrity of 

the ecosystem.



Table 9-1
Summary of Remedial Alternatives

Medium Report
Designation

Description of Alternative

Slag

S-1 No Further Action

S-2 Excavation and Offsite Disposal of Slag

S-3 Consolidate and Cover Slag

S-4 Regrade and Cover Slag

S-5 Beneficial Reuse of Slag

Mixed Smelter Waste

MSW-1 No Further Action

MSW-2 Excavation and Offsite Disposal of Category I MSW; Construct Appropriate
Cover Over Category II and III MSW

MSW-3 Excavation and Offsite Disposal of Category I MSW; Onsite Consolidation of
Category II and III MSW with Appropriate Cover

MSW-4 Excavation and Offsite Disposal of Category I MSW; Segregation and Onsite
Consolidation of Category II and III MSW with Appropriate Cover

MSW-5 Excavation and Offsite Disposal of all MSW in RCRA Subtitle C Landfill 

MSW-6 Excavation and Onsite Disposal of all MSW in RCRA Subtitle C Landfill

MSW-7 Excavation and Offsite Disposal of Category I MSW; Excavation (Excluding
Perched Unit) and Segregation of Category II and III MSW with Treatment of
Category II MSW, Onsite Consolidation, and Appropriate Cover

MSW-8 Excavation and Offsite Disposal of Category I MSW; Excavation (Including
Perched Unit) and Segregation of Category II and III MSW with Treatment of
Category II MSW, Onsite Consolidation, and Appropriate Cover

Ground Water

GW-1 No Further Action

GW-2 Limited Action with Alternate Concentration Limits

GW-3 Groundwater Extraction and Treatment - Multiple Wells

GW-4 Groundwater Extraction and Treatment - Single High-Yield Well

GW-5 Groundwater Extraction and Treatment - French Drain

GW-6 In Situ Chemical Oxidation

Redevelopment
Alternative

Not in Reports  An alternative that could be implemented by the property owner and developers
which meets the performance standards of EPAís selected alternative, is
protective of human health and the environment, and complies with applicable
or relevant and appropriate requirements (ARARs).

Gray shading indicates alternatives that were screened out due to excessive costs or effectiveness concerns.



Table 9-2  Summary of Remedial Alternative Costs

Medium Alternative Costs  

Capital Annual Operation and
Maintenance*

Present Value

Slag

S-1  No Further Action $0 $0 $28,125

S-3  Consolidate and Cover $18,002,500 $46,600 - $93,200 $18,932,400

S-4  Regrade and Cover $13,350,100 $24,800 - $49,800 $13,881,100

S-5  Beneficial Reuse $22,974,200 $16,400 - $20,300 $23,299,700

Mixed Smelter
Waste

(Offsite
means disposal
at an offsite 

hazardous waste
facility.)

MSW-1  No Further Action $0 $0 $28,125

MSW-2  Category I Offsite; Cover Category II and III Onsite   $16,768,100 $22,600 - $35,200 $17,666,900

MSW-3  Category I Offsite; Consolidate and Cover Category II and III Onsite $17,779,300 $22,600 - $30,000 $18,603,800

MSW-4  Category I Offsite; Segregate and Cover Category II and III Onsite $19,248,100 $13,880 - $15,620 $20,072,600

MSW-6  Category I, II, and III all into Onsite Hazardous Waste Facility $67,631,400 $24,800 - $29,200 $68,452,400

MSW-7  Category I Offsite; Category II Treated, Consolidated, and Covered Onsite $46,355,300 $13,880 - $15,620 $47,179,800

Ground Water

GW-1  No Further Action $0 $0 $49,700

GW-2 Limited Action and Alternate Concentration Limits $357,800 $157,300 - $314,600 $3,377,100

GW-3  Extraction and Treatment, Multiple Wells  $5,047,900 $996,500 - $1,171,100 $20,827,000

GW-4  Extraction and Treatment, One High-Yield Well  $3,426,100  $948,300 - $1,100,300 $18,081,300

GW-5  Extraction and Treatment, French Drain $5,470,900 $791,100 - $943,000 $18,321,200

Gray shading indicates alternatives that have restoration of ground water as a goal.
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Table 9-3 Potential Chemical-Specific ARARs

Requirement Citation Description
ARARs
Determination Comment

SDWA National
Primary Drinking
Water Standards

40 CFR 141 Establishes the MCL,
maximum contaminant
level goals (MCLGs),
and national action
levels.

Relevant and
appropriate

US&G and Deep Principal aquifers are considered drinking water
sources.  The Perched Unit is not a source of drinking water.  See
Table 2-2 for list of standards and action levels.

Utah Primary
Drinking Water
Standards

Utah
Administrative
Code (UAC)
R309-103-2

Establishes state
primary drinking water
standards and/or action
levels.

Relevant and
appropriate

US&G and Deep Principal aquifers are considered drinking water
sources.  The Perched Unit is not a source of drinking water.  See
Table 2-2 for list of standards and action levels.

Groundwater
Quality Standards

UAC R317-6-2 Establishes state
groundwater quality
standards.

Relevant and
appropriate

State standards for protection of ground water quality.  Considered
relevant and appropriate for corrective action unless alternate
corrective action concentration limits (ACACLs) are obtained.

Issuance of
Discharge Permit

UAC R317-6-
6.4C, UAC
R317-6-6.4D

Establishes
requirements for
issuance of a
groundwater discharge
permit at an existing
facility and provides
criteria under which
ACLs may be approved
for use.

Relevant and
appropriate

Allows for the use of ACLs if it is demonstrated that (1) steps are
being taken to correct the source of contamination, (2) the pollution
poses no threat to human health and the environment, and (3) the
ACL is justified based on overriding social and economic benefits.

Alternate
Corrective Action
Concentration
Limits

UAC-317-6-
6.15G

Allows for the proposal
of ACACLs that are
higher than those
specified in UAC
R317-6-2.

Relevant and
appropriate

ACACLs may be established that are higher than corrective action
concentration limits (UAC 317-6-2) if levels are protective of
human health and the environment and utilize best available
technology.
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Table 9-3 Potential Chemical-Specific ARARs

Requirement Citation Description
ARARs
Determination Comment

Standards of
Quality for
Waters of the
State of Utah 

UAC R317-2-
6, R317-2-
13.5, and
R317-2-14 

Establishes use
designations for the
segment of the Jordan
River that borders the
Midvale Slag site (from
confluence with Little
Cottonwood Creek to
Narrows Diversion). 
Protection classes
include:

# Class 2B - for
secondary contact
recreation, such as
boating, wading

# Class 3A - for cold
water species of
game fish and
aquatic life

# Class 4 - for
agricultural uses and
stock watering

Applicable Applicable to the section of the Jordan River passing through OU2.

Definitions and
General
Requirements of
Utah Water
Quality Act

UAC R317-1 Provides definitions
and general
requirements for waste
discharges to waters of
the State of Utah.

Applicable Applicable to the section of the Jordan River passing through OU2.
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Table 9-4  Potential Chemical-Specific ARARs for Surface Water

Chemical

Criteria for Recreation and
Aesthetics

Class 2B Surface Water 
(mg/L) 

Criteria for Human
Health

Class 3 Surface Water 
(mg/L) 

Criteria for Aquatic
Wildlife

Class 3A Surface Water
(mg/L)

Criteria for Agriculture
Uses

Class 4 Surface Water 
(mg/L) 

Antimony
4-Day Average
1-Day Average

NA 4.3 NA NA

Arsenic (trivalent)
4-Day Average
1-Day Average

NA NA
0.190
0.360

0.1

Cadmium
4-Day Average
1-Day Average

NA NA
0.0011
0.0039

0.01

Iron
4-Day Average
1-Day Average

NA NA` 1.000 (maximum) NA

Lead
4-Day Average
1-Day Average

NA NA
0.0032
0.082

0.1

Manganese
4-Day Average
1-Day Average

NA NA NA NA

Selenium
4-Day Average
1-Day Average

NA NA
0.005
0.020

0.05

Thallium
4-Day Average
1-Day Average

NA 0.0063 NA NA
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Table 9-4  Potential Chemical-Specific ARARs for Surface Water

Chemical

Criteria for Recreation and
Aesthetics

Class 2B Surface Water 
(mg/L) 

Criteria for Human
Health

Class 3 Surface Water 
(mg/L) 

Criteria for Aquatic
Wildlife

Class 3A Surface Water
(mg/L)

Criteria for Agriculture
Uses

Class 4 Surface Water 
(mg/L) 

Tetrachloroethene
4-Day Average
1-Day Average

NA 0.0089 NA NA

NA = no concentration available
mg/L = milligrams per liter
Based on UAC R317-2-14 numeric criteria for standards of quality for waters of the state



Table 9-5  Potential Chemical-Specific ARARs for Groundwater

Chemical

MCL/MCLG
(mg/L)
 (1)

State Primary Drinking
Water Standard

(mg/L) 
(2)

State Drinking Water
Action Levels
(mg/L) 
(3)

State Groundwater Quality
Standards
(mg/l)
(4)

Antimony 0.006 / 0.006 0.006 NA NA

Arsenic 0.05 / NA 0.05 NA 0.05

Cadmium 0.005 / 0.005 0.005 NA 0.005

Iron NA / NA NA NA NA

Lead NA / zero NA 0.015 0.015

Manganese NA / NA NA NA NA

Selenium 0.05 / 0.05 0.05 NA 0.05

Thallium 0.002 / 0.0005 0.002 NA NA

Trichloroethene 0.005/zero 0.005 NA 0.005

Tetrachloroethene 0.005 / zero 0.005 NA 0.005
NA - No concentration available

(1)  40 CFR Part 141, Subparts B, F, and G.  MCLs are enforceable drinking water standards under the Safe Drinking Water Act.  MCLGs are unenforceable goals at which ì no
known or anticipated adverse effect on the health of personsî  will occur. Under NCP, MCLs and non-zero MCLGs are relevant and appropriate standards for surface and
groundwater, which is a current or potential source of drinking water.  The  MCL for arsenic will change to 0.01 mg/L effective in January 2006.

(2)  UAC R309-103-2.  State Primary Drinking Water Standard.  The primary standards and treatment techniques are established for the protection of human health.  The  MCL
for arsenic will change to 0.01 mg/L effective in January 2006.

(3)  UAC R309-103-2.  State Drinking Water Action Levels.  The lead and copper action levels are exceeded if the concentration of lead and copper in more than 10 percent of
the tap water samples collected during any monitoring period is greater than 0.015 mg/L and 1.3 mg/L, respectively.

(4)  UAC R317-6-2.  State Ground Water Quality Standards.  These levels are for protection of uncontaminated groundwater and corrective action.
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Table 9-6  Potential Location-Specific ARARs

Standard
Requirement,
Criteria, Or
Limitation Citation Description

ARAR
Determination Comment

Historic Sites,
Building and
Antiquities Act

16 U.S. Code
(USC) Sec.
461-467

40 CFR Sec.
6.301(a)

Requires federal agencies to consider the
existence and location of landmarks on the
National Registry of Natural Landmarks to avoid
undesirable impacts upon such landmarks.

Applicable Proposed activities will not adversely
affect natural landmarks.

National
Historic
Preservation

16 USC Sec. 470

40 CFR Sec.
6.301(b)

Requires federal agencies to take into account the
effect of any federally assisted undertaking or
licensing on any district, site, building, structure,
or object that is included in or eligible for
inclusion in the National Register of Historic
Places.

Applicable Proposed activities will not adversely
affect historical district, site, building,
structure, or object.

Archaeological
and Historic
Preservation

16 USC Sec. 469
UCA, Title 9
Chapter 8; UAC
R212

Established procedures to provide for
preservation of historical and archaeological data
that might be destroyed through alteration of
terrain as a result of a federal construction project
or a federally licensed activity or program.
Preservation of archaeological, anthropological,
or paleontological landmarks is provided for by
state law.

Applicable Proposed activities will not adversely
affect archaeological data or landmarks.

Fish and
Wildlife
Coordination
Act

16 USC ßß 1531,
et seq., 40 CFR
6.302(g)

This statute and its implementing regulations
require that federal agencies or federally funded
projects ensure that any modification of any
stream or other water body affected by any
action authorized or funded by the federal agency
provides for adequate protection of fish and
wildlife resources.

Applicable U.S. Fish and Wildlife is actively
involved in activities relating to the
Jordan River and its riparian corridor. 
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Table 9-6  Potential Location-Specific ARARs

Standard
Requirement,
Criteria, Or
Limitation Citation Description

ARAR
Determination Comment

Endangered
Species Act

16 USC ß 1531
40 CFR 6.302(h)
50 CFR 17 and
402

This statute and its implementing regulations
provide that federal activities not jeopardize the
continued existence of any threatened or
endangered species.

Applicable EPA has consulted with representatives
of the U.S. Fish and Wildlife Service and
Utah Department of Game, Fish & Parks
to determine the existence of federal
threatened or endangered species or state
species of concern within the project
area. These agencies have confirmed that
this action will not impact or threaten
such resources.

Migratory Bird
Treaty Act

16 USC ßß 703, et
seq.

This requirement establishes a federal
responsibility for the protection of the
international migratory bird resource and
requires continued consultation with the U.S.
Fish and Wildlife Service during remedial design
and remedial construction to ensure that the
cleanup of the Site does not unnecessarily impact
migratory birds.

Applicable  EPA's consultation requirements are
being met (1) through direct participation
by U.S. Fish and Wildlife Service
representatives on the inter-agency site
investigation and remedial action
planning and management team and (2)
through continued consultation during
remedial design and remedial
construction.

Bald Eagle
Protection Act

16 USC ßß 668, et
seq.

This requirement establishes federal
responsibility for protection of bald and golden
eagles and requires continued consultation with
the U.S. Fish and Wildlife Service during
remedial design and remedial construction to
ensure that any cleanup of the Site does not
unnecessarily adversely affect the bald and
golden eagles.

Applicable EPA's consultation requirements are
being met (1) through direct participation
by U.S. Fish and Wildlife Service
representatives on the inter-agency site
investigation and remedial action
planning and management team and (2)
through continued consultation during
remedial design and remedial
construction.
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Table 9-6  Potential Location-Specific ARARs

Standard
Requirement,
Criteria, Or
Limitation Citation Description

ARAR
Determination Comment

Floodplain
Management
Regulations

Executive Order
No. 11988.

40 CFR 6.302(b) These require that actions be taken to avoid, to
the extent possible, adverse effects associated
with direct or indirect development of a
floodplain or to minimize adverse impacts if no
practicable alternative exists.

Applicable

Protection of
Wetlands

33 USC Sec. 1344  Discharge of dredged or fill materials into waters
of the U.S. is prohibited without a permit. 
Adverse impacts associated with the destruction
or loss of wetlands and other special aquatic sites
are to be avoided.

Applicable Measures will be developed during
remedial design to avoid, restore, or
mitigate impacts to  wetlands.

Executive Order
11990 - Protection
of Wetlands

Directs federal agencies to take actions to
minimize the destruction, loss, or degradation of
wetlands and to preserve and enhance the natural
and beneficial values of wetlands in carrying out
the agenciesí responsibilities.  In addition, this
Executive Order requires the agencies to consider
factors relevant to a proposalís effect on the
survival and quality of the wetlands.

Applicable

RCRA Subtitle
C Landfill Siting
Requirements -
Flood Plain

40 CFR 264.18(b)
UAC R315-8-
2.9(b)

Any RCRA Subtitle C treatment, storage, or
disposal facility that lies within a 100-year flood
plain must be designed, constructed, and
operated to avoid washout.

Relevant and
appropriate

Relevant and appropriate for a RCRA
Subtitle C landfill built at the Site where
wastes are consolidated within the area of
contamination (AOC).
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Table 9-6  Potential Location-Specific ARARs

Standard
Requirement,
Criteria, Or
Limitation Citation Description

ARAR
Determination Comment

RCRA Subtitle
C Landfill Siting
Requirements -
Seismic

UAC R315-8-
2.9(a)

A new RCRA Subtitle C treatment, storage, or
disposal facility shall not be located within 200
feet of a fault that has had displacement in
Holocene time.

Relevant and
appropriate

Relevant and appropriate for a RCRA
Subtitle C landfill built at the Site where
wastes are consolidated within the AOC.

RCRA Subtitle
D Landfill Siting
Requirements

UAC R315-302-1
40 CFR 258

Provides location standards for a new solid waste
disposal facility constructed on site.

Relevant and
appropriate

Applicable for a new solid waste landfill 
built at the Site.
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Table 9-7 Potential Action-Specific ARARs for Groundwater

Action Citation Requirement Description
ARAR
Determination Comments

General
Earthwork
and
Construction

40 CFR 268 Land disposal
restrictions.

Placement of hazardous waste
on or in land outside area of
contamination will trigger land
disposal restrictions.

Applicable to
actions offsite
disposal. 

UAC R307-101 Fugitive dust control. General requirements for
compliance with National
Ambient Air Quality Standards
(NAAQS).

Applicable Construction activities may produce
fugitive dust and emissions.

UAC R655-4 Well drilling and
completion
standards.

Establishes standards for
drilling and abandonment of
wells.

Applicable Requirements are applicable for
installing or abandoning wells.

UAC R307-309 Fugitive emissions
and PM10.

Specific requirements for
fugitive dust control in Salt
Lake County: (1) Opacity
caused by fugitive dust shall
not exceed: (a) 10 percent at
the property boundary and (b)
20 percent on site unless an
approval order issued.

Applicable Construction activities may produce
fugitive dust and emissions.

Groundwater
Restoration

UAC R315-101 Cleanup action and
risk-based closure
standards

Establishes information
requirements to support risk-
based cleanup and closure
standards at sites for which
remediation or removal of
hazardous constituents to
background levels will not be
achieved.  Provides procedures
for continued management of
sites for which minimal risk-
based standards cannot be met.

Relevant and
appropriate
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Table 9-7 Potential Action-Specific ARARs for Groundwater

Action Citation Requirement Description
ARAR
Determination Comments

Groundwater
Restoration

UAC R311-211-5 Corrective action
cleanup standards at
UST and CERCLA
sites.

Provides minimum standards to
be met for cleanup of regulated
substances, hazardous material,
and hazardous substances at
CERCLA sites in Utah.

Relevant and
appropriate

UAC R317-6-6.15 Corrective action. Provides concentration limits
for corrective action.

Relevant and
appropriate

Allows for the approval of alternate
concentration limits that are higher
than the corrective action limits
(UAC R317-6-2) if such limits are
protective of human health and the
environment.

Discharges to
Surface
Water

UAC 317-8 The substantive
requirements of a
UPDES permit must
be met.

Protection of surface waters
against degradation resulting
from point source discharges.

Applicable to any
point source
discharges to the
Jordan River

40 CFR
122.26(b)(14)

Filing of a notice of
intent to be included
in a general permit
and preparation of a
stormwater pollution
prevention plan.

Construction activities that
disturb 5 or more acres.

Applicable Applicable to site grading and
construction activity implemented as
part of a remedy for the Site. 
Construction of a treatment plant
and/or a French drain may result in
disturbance of 5 or more acres.

UAC R317-2-3 Antidegradation
policy.

Maintains and protects existing
in stream water uses, including
protecting streams with higher
water quality than the
established standards.

Applicable Applicable to new point source
discharges to  the Jordan River such
as discharge from a treatment plant.
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Table 9-7 Potential Action-Specific ARARs for Groundwater

Action Citation Requirement Description
ARAR
Determination Comments

Disposal of
Treatment
Byproducts

UAC R315-2-2
UAC R315-2-3

Identification of
waste.

Definition of solid and
hazardous wastes.

Applicable Spent treatment media must be tested
to determine whether the waste
classifies as a solid or hazardous
waste then disposed of accordingly.

Disposal of
Treatment
Byproducts

UAC R315-5 Hazardous waste
generator
requirements.

Establishes standards for
generators of hazardous waste.

Applicable Applicable if spent treatment media
is classified as a hazardous waste.

UAC R307-413-2 Small source
exemptions - de
minimis emissions.

Establishes requirements for
exemption of a new source of
air pollution from the notice of
intent and approval order
requirements.

Applicable New sources of air pollution may
result from treatment of groundwater
containing VOCs.  Potential
emissions are small due to the low
concentration of VOCs.  A
quantitative assessment of emissions
is required.



Table 9-8 Potential Regulations, Advisories, Criteria, and Guidance to be
Considered for Groundwater

Source Comments
EPA, OSWER Dir. No.
9285.7-28P, Ecological Risk
Assessment Guidance for
Superfund: Process for Designing
and Conducting Ecological Risk
Assessments Final (1999)

Provides guidance for conducting an ecological risk assessment.

EPA, OSWER Ecotox
Thresholds, ECO Update 3(2):1-
12 (1996)

Provides updated ecological risk-based thresholds.

EPA, Region IV, Ecological
Screening Values, Ecological
Risk Assessment Bulletin No. 2,
Waste Management Division,
Atlanta, Georgia (1995)

Provides updated ecological risk-based screening criteria.

R.N. Hull, et al. Oak Ridge
National Laboratory,
Toxicological Benchmarks for
Screening Contaminants of
Potential Concern for Effects on
Sediment-Associated Biota (1997)

Provides ecological risk-based toxicological benchmarks for
sediments-associated biota.

2000 EPA Region IX Preliminary
Remediation Goals, 
www.epa.gov/region09/waste/
sfund/prg

Provides risk-based human health threshold concentrations for
groundwater, ambient air, and soil that correspond to a 10-6
cancer risk.

EPA Groundwater Protection
Strategy

Provides guidelines on classifying groundwater for EPA
decisions affecting groundwater protection and corrective
actions.  Criteria include ecological importance, replaceability,
and vulnerability consideration.
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Table 9-9 Potential Action-Specific ARARs for Slag and MSW

Action Requirement Citation Description
ARAR
Determination Comments

General
Earthwork
and
Construction

Establishes
requirements for a
construction quality
assurance program.

UAC R315-8- 2.10 Establishes requirements for a
construction quality assurance
program to ensure that
constructed units meet or
exceed all design criteria.

Relevant and
appropriate

Various aspects will be relevant and
appropriate for construction
activities at the site.  The substantive
portions of this rule are applicable
where the management of hazardous
wastes involves placement.

Land disposal
restrictions.

UAC R315-13
40 CFR 268

Placement of hazardous waste
will trigger land disposal
requirements and restrictions.

Applicable Land disposal restrictions are
applicable to alternatives that
remove, treat, then replace hazardous
wastes.

Staging piles. 40 CFR 264.554 Establishes requirements for
managing remediation waste in
staging areas.

Relevant and
appropriate

Several alternatives include putting
characteristic waste into staging
piles.  Regulation is applicable if
hazardous wastes are staged outside
of an AOC.

Fugitive dust
control.

UAC R307-101 General requirements for
compliance with National
Ambient Air Quality Standards
(NAAQS).

Applicable Earth moving, grading, and
excavating activities may produce
fugitive dust and emissions.

Fugitive emissions
and PM10.

UAC R307-309 Specific requirements for
fugitive dust control in Salt
Lake County: 
(1) Opacity caused by fugitive
dust shall not exceed  (a) 10
percent at the property
boundary and (b) 20 percent on
site unless an approval order
issued.

Applicable Earth moving, grading, and
excavating activities may produce
fugitive dust and emissions.
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Table 9-9 Potential Action-Specific ARARs for Slag and MSW

Action Requirement Citation Description
ARAR
Determination Comments

General
Earthwork
and
Construction

Air pollution
prohibited.

UAC R307-102-1 Emission of air contaminants in
sufficient quantities to cause air
pollution is prohibited.

Applicable The movement of wastes may result
in the release of contaminants to air.

Emissions
standards.

UAC R201-1 Provides opacity standards for
visible emissions for
installations and combustion
engines.

Applicable

Well drilling and
completion
standards.

UAC R655-4 Establishes standards for
drilling and abandonment of
wells.

Applicable Requirements are applicable for
installing or abandoning wells. 
Wells may be installed as part of
closure plan.

Removal or
Remediation
of Hazardous
Constituents

Cleanup action
levels and risk-
based closure
standards.

UAC R315-101 Establishes information
requirements to support risk-
based cleanup and closure
standards at sites for which
remediation or removal of
hazardous constituents to
background levels will not be
achieved.

Relevant and
appropriate

The substantive requirements will be
met with the exception of UAC
R315-101-3.  Corrective action may
not be necessary for groundwater if
discharge from the source achieves
groundwater quality standards or
alternate corrective action
concentration limits (i.e. ACLs).

Subtitle D
Solid Waste
Closure 

Closure and post
closure
requirements for
nonhazardous solid
waste landfill.

UAC R315-302-3
(1), (2), and (3)

RCRA Subtitle D municipal
solid waste closure and post
closure requirements for
facilities that accepted waste
after October 1, 1991.

Relevant and
appropriate

Solid wastes have not been received
after October 1, 1991.

Nonhazardous solid
waste cover design.

UAC R315-303-3
(4)(b)

Minimum thickness
requirement for the design of a
vegetative cover over waste.

Relevant and
appropriate

Specifies a minimum of 6 inches for
erosion protection.  Reduction of
infiltration is not necessary in the
areas where this type of cover will be
constructed.
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Table 9-9 Potential Action-Specific ARARs for Slag and MSW

Action Requirement Citation Description
ARAR
Determination Comments

Construction
of Subtitle C
Landfill On
Site

Landfill standards. UAC R315-8-14 Provides requirement for
design, operation, monitoring,
inspection, closure, and post
closure.

Relevant and
appropriate

Groundwater class
protection levels.

UAC R317-6-4
UAC R317-6-3

Provides protection levels, by
groundwater class, for the
operation of new facilities that
may discharge to groundwater.

Applicable to
certain new
facilities

Applicable to new facilities located
over previously uncontaminated
groundwater only.

Subtitle C
Hazardous
Waste
Closure

Hazardous waste
cover design.

UAC R317-6-6.15
E.4.b.

Requires that cover be
designed so that the discharge
from the source following
corrective action achieves
groundwater quality standards
or alternate corrective action
concentration limits (i.e.,
ACLs)

Relevant and
appropriate

Applicable if action constitutes
placement such as onsite treatment
alternatives. 

Closure and post-
closure standards.

UAC R315-8-7
40 CFR 264 Subpart
G

Provides closure performance
standards, closure plan
requirements, and post closure
plan and care requirements.

Relevant and
appropriate

Applicable if action constitutes
placement such as onsite treatment
alternatives. 

Subtitle C
Hazardous
Waste
Closure

Groundwater
protection
standards.

UAC R315-8-6 Provides requirements for
ground water monitoring and
protection for treatment,
storage and disposal (TSD)
facilities.

Relevant and
appropriate

Includes a provision for the
establishment of alternate
concentration limits.
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Table 9-9 Potential Action-Specific ARARs for Slag and MSW

Action Requirement Citation Description
ARAR
Determination Comments

Waste
Treatment

Treatment of
hazardous waste
prior to land
disposal must attain
concentration-based
or technology-based
treatment standards.

40 CFR 268 (Subpart
D); UAC R315-13

Wastes to be treated must be
identifiable as restricted
hazardous wastes. 

Applicable Applicable to alternatives that
include onsite treatment of
hazardous wastes alternatives.

Waste
Treatment

Air pollution
prohibited.

UAC R307-102-1 Emission of air contaminants in
sufficient quantities to cause air
pollution is prohibited.

Applicable Applicable to alternatives that
include onsite treatment. The
treatment of wastes may result in the
release of contaminants to air.

Emissions
standards.

UAC R201-1 Provides opacity standards for
visible emissions for
installations.

Applicable Applicable to alternatives that
include onsite treatment. The
treatment of wastes may result in the
release of contaminants to air.

Small source
exemptions - de
minimis emissions.

UAC R307-413-2 Establishes requirements for
exemption of a new source of
air pollution from the notice of
intent and approval order
requirements (UAC R307-401-
6).

Applicable New sources of air pollution may
result from the treatment of wastes
(solidification and soil vapor
extraction).  Discharge must be
estimated to determine applicability.

Discharges to
Surface
Water

Definition of storm
water associated
with industrial
activity.

40 CFR
122.26(b)(14)

Meets definition if construction
activity disturbs 5 or more
acres [40 CFR
122.26(b)(14)(x)].

Applicable Applicable to site grading and
construction activity implemented as
part of a remedy for the site.

Discharges to
Surface
Water

Storm water
discharge
requirements

UAC R317-8-
4.2(8)(d)

Provides requirements for
reporting monitoring results for
storm water discharges
associated with industrial
activity

Applicable Applicable to site grading and
construction activity implemented as
part of a remedy for the site.
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Table 9-9 Potential Action-Specific ARARs for Slag and MSW

Action Requirement Citation Description
ARAR
Determination Comments

Disposal of
Hazardous
Waste

General
requirements -
identification and
listing of hazardous
waste

UAC R315-2 Identifies those solid wastes
that are subject to regulation as
hazardous wastes.

Applicable

Hazardous waste
generator
requirements.

UAC R315-5  Establishes standards for
generators of hazardous waste.

Applicable Applicable for materials classified as
a hazardous waste.



Table 9-10  Potential Regulations, Advisories, Criteria, and Guidance to be
Considered for Slag and MSW 

Source Comments

EPA, OSWER Dir. No.
9285.7-28P, Ecological Risk
Assessment Guidance for
Superfund: Process for Designing
and Conducting Ecological Risk
Assessments Final (1999)

Provides guidance for conducting an ecological risk assessment.

EPA, OSWER Dir. No.
9355.4-23, Soil Screening
Guidance, Userís Guide (1996)

Provides a methodology for environmental science/engineering
professionals to calculate risk-based, site-specific, soil screening
levels for contaminants in soil that may be used to identify areas
needing further investigation. While these levels may be useful
to conduct a conservative initial screening for sites with
nonresidential land use where residential land uses do not apply,
other approaches may be more appropriate.

EPA, OSWER Dir. No. 9355.4-
24, Supplemental Guidance for
Developing Soil Screening Levels
for Superfund Sites (Peer Review
Draft) (March 2001).

Provides companion guidance to the 1996 Soil Screening
Guidance for residential use scenarios at NPL sites.  Builds
upon the existing soil screening framework established in the
original guidance, adding new scenarios for soil screening
evaluations.  Updates the residential scenario by adding
exposure pathways and incorporating new modeling data.

EPA, OSWER Ecotox
Thresholds, ECO Update 3(2):1-
12 (1996)

Provides updated ecological risk-based thresholds.

EPA, Region IV, Ecological
Screening Values, Ecological
Risk Assessment Bulletin No. 2,
Waste Management Division,
Atlanta, Georgia (1995).

Provides updated ecological risk-based screening criteria.

R.N. Hull, et al. Oak Ridge
National Laboratory,
Toxicological Benchmarks for
Screening Contaminants of
Potential Concern for Effects on
Sediment-Associated Biota (1997)

Provides ecological risk-based toxicological benchmarks for
sediments-associated biota.

2000 EPA Region IX Preliminary
Remediation Goals, 
www.epa.gov/region09/waste/sfu
nd/prg

Provides risk-based human health threshold concentrations for
groundwater, ambient air, and soil that correspond to a 10-6
cancer risk.

EPA Groundwater Protection
Strategy

Provides guidelines on classifying groundwater for EPA
decisions affecting groundwater protection and corrective
actions.  Criteria include ecological importance, replaceability,
and vulnerability consideration.   



 

 
Table 9-11  Minimum Final Cover Requirements 
 

Riverfront  Recreational  High Density Residential1  Retail, Commercial, Light 
Industrial 

Cover Type/Land Use 
Interim Soil 
Surface 

If Interim  
Slag Surface2 

If Interim 
MSW or 

Other Surface

If Interim  
Slag Surface2 

If Interim 
MSW or 

Other Surface

If Interim  
Slag Surface2 

If Interim 
MSW or 

Other Surface

Asphalt, concrete or compacted 
gravel pavement.    R    R    R   

Building footprint    R  R  R  R  R  R 

6" soil with asphalt, concrete, or 
compacted gravel pavement.      R    R    R 

6" vegetated soil3    X        X  X 

24" soil with grass or 
flower/shrub beds        X  X     

24" soil with native vegetation       X         

12" soil with native vegetation 
or rip-rap  X             

 
R ñ Cover can be constructed under Redevelopment Alternative only. 
X ñ Cover can be constructed under both EPA and Redevelopment Alternatives. 
1 - No single-family homes. Presumes no vegetable gardens. 
2 - Slag surface refers to a minimum 24" thickness of slag. 
3 - 6" of vegetated soils is the minimum requirement.  However, a greater thickness of soils may be required to establish vegetation other than grasses. 
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GW-1:
No Further Action

Not protective. No Not effective. Not effective. None. Most implementable.     $50

GW-2:
Limited Action
with ACLs

Protective.  Meets
RAOs with
exception of
restoration of
US&G Aquifer.

Yes Most effective.  Only
construction of
monitoring wells
required.  Lowest risk to
workers, community, and
environment during
implementation.

Effective. US&G
Aquifer not
actively restored. 
May not be
effective in some
future groundwater
use scenarios. Very
little O&M
required.

None. More implementable
than GW-3, GW-4, and
GW-5.  Least amount of
administrative
difficulties.

$3,377

GW-3:
Groundwater
Extraction and
Treatment -
Multiple
Extraction Wells

Protective.  Meets
all RAOs
including
restoration of
US&G Aquifer.

Yes More effective than GW-
5.  Construction of
extraction wells,
collection piping,
treatment plant, and
monitoring wells
required.  Low risk to
workers, community, and
environment during
implementation.

Effective. US&G
Aquifer restored in
90 to 300 years. 
Protective for
future groundwater
use scenarios.
Requires higher
flow rate than GW-
5.  Flow rate may
adversely impact
wetlands. Large
amount of O&M
required.

Reduction of
contamination
through
groundwater
extraction and
treatment.

More implementable
than GW-5.

$20,827
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GW-4:
Groundwater
Extraction and
Treatment - Single
High-Yield Well

Protective.  Meets
all RAOs
including
restoration of
US&G Aquifer.

Yes More effective than GW-3
and GW-5.  Construction
of one extraction well,
collection piping,
treatment plant, and
monitoring wells
required.  Low risk to
workers, community, and
environment during
implementation.

Effective. US&G
Aquifer restored in
90 to 300 years. 
Protective for
future groundwater
use scenarios.
Requires highest
flow rate.  Flow
rate may adversely
impact wetlands.
Large amount of
O&M required.

Reduction of
contamination
through
groundwater
extraction and
treatment.

More implementable
than GW-3 and GW-5.

$18,081

GW-5:
Groundwater
Extraction and
Treatment - French
Drain

Protective.  Meets
all RAOs
including
restoration of
US&G Aquifer.

Yes Least effective. 
Construction of French
drain, collection piping,
treatment plant, and
monitoring wells
required.  Low risk to
workers, community, and
environment during
implementation.

Least effective.
US&G Aquifer
restored in about
300 years.  May
not be effective in
some future
groundwater use
scenarios. 
Requires lowest
flow rate. Flow rate
unlikely to impact
wetlands. Large
amount of O&M
required.

Reduction of
contamination
through
groundwater
extraction and
treatment.

Least implementable. $18,321
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MSW-1:
No Further Action

Not protective. No Not effective. Not effective. None. Readily implementable.       $50

MSW-2:
Excavation and
Offsite Disposal of
Category I MSW,
Construct
Appropriate Cover
Over Category II
and III MSW

Protective.  Land
use will be
restricted in all
MSW areas.

Yes - if
GW
ACLs
adopted

Lowest risk to workers,
community, and
environment during
implementation.

Effective if
restoration of
US&G Aquifer is
not a goal.
Category II and III
MSW remains on
site untreated and is
only partially
contained.  O&M
of cover required.

None.  Area of
site covered by
contaminated
material is not
reduced.

Implementation utilizes
available technology,
least difficult.  Minimal
administrative
difficulties during
implementation.  Most
administrative
difficulties following
implementation.

$18,448

MSW-3:
Excavation and
Offsite Disposal of
Category I MSW,
Onsite
Consolidation of
Category II and III
MSW with
Appropriate Cover

Protective. 
Potential for
limited land use
restriction in Soil
Fill Area 3. Land
use will be
restricted in Misc.
Smelter Waste,
Calcine, and Silver
Refinery areas.

Yes - if
GW
ACLs
adopted

Higher risk to workers,
community, and
environment during
implementation than
MSW-2.

Effective if
restoration of
US&G Aquifer is
not a goal.
Category II and III
MSW remains on
site untreated and is
only partially
contained.  O&M
of cover required.

None.  Area of
site covered by
contaminated
material is
reduced (similar
to MSW-4 and
MSW-7)

Implementation utilizes
available technology,
more difficult than
MSW-2.  Minimal
administrative
difficulties during
implementation.  Most
administrative
difficulties following
implementation.

$18,603
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MSW-4:
Excavation and
Offsite Disposal of
Category I MSW,
Segregation and
Onsite
Consolidation of
Category II and III
MSW with
Appropriate Cover

Protective. 
Potential for
limited land use
restriction in Soil
Fill Area 3. Land
use will be
restricted in Misc.
Smelter Waste,
Calcine, and Silver
Refinery areas.

Yes - if
GW
ACLs
adopted

Higher risk to workers,
community, and
environment during
implementation than
MSW-6.

Effective if
restoration of
US&G Aquifer is
not a goal. 
Category II and III
MSW remains on
site untreated and is
only partially
contained.  O&M
of  cover required.

None.  Area of
site covered by
contaminated
material is
reduced (similar
to MSW-3 and
MSW-7)

Implementation requires
effective method for
segregation, more
difficult than MSW-3. 
Minimal administrative
difficulties during
implementation.  More
administrative
difficulties following
implementation than
MSW-6, similar
difficulties as MSW-7.

$20,072

MSW-6:
Excavation of all
MSW and Disposal
in New Landfill On
Site

Protective. 
Potential for
limited land use
restriction in Soil
Fill Area 3, Silver
Refinery, and
Calcine Waste
areas. Land use
will be restricted in
Misc. Smelter
Waste Area.

Yes Lower risk to workers,
community, and
environment during
implementation than
MSW-4.

Most effective. 
Provides for
restoration of the
US&G Aquifer. 
All MSW  remains
on site but is
completely
contained.  O&M
of RCRA Subtitle
C landfill cell
required.

None.  Area of
site covered by
contaminated
material is
minimized.

Implementation utilizes
available technology,
more difficult than
MSW-3.  Minimal
administrative
difficulties during
implementation.  Least
administrative
difficulties following
implementation.

$68,452
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MSW-7:
Excavation and
Offsite Disposal of
Category I MSW,
Excavation
(excluding Perched
Unit) and
Segregation of
Category II and III
MSW with
Treatment of
Category II MSW,
Onsite
Consolidation and
Appropriate Cover

Protective. 
Potential for
limited land use
restriction in Soil
Fill Area 3. Land
use will be
restricted in Misc.
Smelter Waste,
Calcine Waste, and
Silver Refinery
areas.

Yes - if
GW
ACLs
adopted

Highest risk to workers,
community, and
environment during
implementation.

Effective if
restoration of
US&G Aquifer is
not a goal. 
Category II and III
MSW remains on
site, most Category
I material  is
transported off site,
most Category II
material is treated
prior to disposal. 
O&M of  cover
required.

Toxicity and
mobility of most
Category II
material is
reduced through
treatment. 
Volume of treated
product is greater
than initial waste
volume.  Area of
site covered by
contaminated
material is
reduced (similar
to MSW-3 and
MSW-4)

Implementation requires
effective method for
segregation, most
difficult.  Some
administrative
difficulties during
implementation.  More
administrative
difficulties following
implementation than
MSW-6, similar
difficulties as MSW-4.

$47,180
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S-1:
No Further Action

Not protective. No Not effective. Not effective. None. Readily implementable.     $50

S-3:
Consolidate and
Cover Slag

Protective. 
Potential for
residential
zoning with
minimal IC in
all Areas B, D,
and F.

Yes Higher risks to workers,
community and
environment during
implementation than S-4.

Effective.  Slag
remains on site. 
O&M of cover
required.  Better
than S-4.

None.  Area of
site covered by
slag is minimized.

Implementation utilizes
available technology,
more difficult than S-4. 
Minimal administrative
difficulties during
implementation.  Small
administrative
difficulties following
implementation.

$18,932

S-4:
Regrade and Cover
Slag

Protective. 
Land use will be
restricted in all
slag areas.

Yes Least risk to workers,
community and
environment during
implementation.

Effective.  Slag
remains on site. 
O&M of cover
required.

None.  Area of
site covered by
slag does not
significantly
change.

Implementation utilizes
available technology,
least difficult.  Minimal
administrative
difficulties during
implementation.  Most
administrative
difficulties following
implementation.

$13,881
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S-5:
Beneficial Reuse
of  Slag

Highly
protective. 
Potential for
residential
zoning with
minimal IC in
all areas.

Yes Highest risk to
workers, community
and environment
during implementation.

Most effective if
all slag removed
from site and
reused or
appropriately
used on site.  No
O&M.

Toxicity and
mobility
reduced if used
in admix.  A
portion of the
volume moved
off site.

Implementation
requires innovative
technology, most
difficult.  Severe
administrative
difficulties related to
off site
implementation. 
Minimal
administrative
difficulties related to
on site reuse.  No
administrative
difficulties following
implementation.

$23,300
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Site: Midvale Slag OU2 Description:
Location: Midvale, Utah
Phase: Feasibility Study (-30% to +50%)
Base Year: 2003
Date: April 2002

CAPITAL COSTS:

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
General

Mobilization and Demobilization 1                LS $22,064 $22,064
Contractor Work Plans 1                LS $299,961 $299,961
Temporary Facilities 1                LS $399,435 $399,435 Onsite facilities used during construction
General Conditions 1                LS $859,324 $859,324 Onsite personnel used during construction activities
Air Monitoring 1                LS $249,970 $249,970 CAM air monitoring
Soil Testing 1                LS $444,504 $444,504 Soil testing for compacted soils
Monitoring, Sampling, Testing, and Analysis 1                LS $288,736 $288,736
Personal Protective Equipment 1                LS $860,163 $860,163 General PPE used by onsite personnel
Post Construction Submittals 1                LS $102,578 $102,578 As-built drawings, final survey, and other documentation

Mixed Smelter Waste Remediation
Excavate River Bank Soils 8,900         CY $6.97 $62,056 Placement and compaction in MSW area.
Place River Bank Cover - Bioengineered Option 4,100         LF $200.00 $820,000 For bank face. Includes erosion protection and vegetative cover
Place River Bank Cover 17,350       SY $21.03 $364,872 For top of bank. Includes erosion protection and vegetative cover
Regrade Soil Piles 37,963       CY $6.92 $262,749 Move and/or regrade East and West Soil Piles.
Baghouse Dust Pond Area 5,750         CY $352 $2,025,791 Excavation and off site diposal (Subtitle C)
Construct Cover Over On Site In-Place Waste 262,031     LS $17.51 $4,589,322 Cover for MSW, Calcine, Silver Refinery, and Soil Fill Area 3.

Slag Remediation
Move Slag Area B within Same Area and Area F 583,992 CY $1.65 $964,624
Move Slag Area D within Same Area and Area E 695,368 CY $1.65 $1,149,229
Aid Placement of Slag in Areas E and F 133 HR $162.16 $21,512
Construct Cover Over Areas B, D, E, and F- Fill Layer 189,057 CY $11.38 $2,151,055 Inculdes use of Soil Fill Areas 1 and 2 if suitable.
Grading of Removal and Placement Areas 493,191 SY $1.28 $630,087
Construct Cover Over Areas B, D, E, and F- Topsoil and Seed 82,198 SY $27.71 $2,277,585

Groundwater Remediation
Shallow Monitoring Well Installation 3 EA $4,952 $14,856 Drill shallow monitoring wells (20 feet bgs)
Intermediate Monitoring Well Installation 6 EA $6,621 $39,726 Drill/install intermediate monitoring wells (35 feet bgs)
Deep Monitoring Well Installation 2 EA $23,340 $46,680 Drill/install deep monitoring wells (200 feet bgs)

SUBTOTAL $18,946,879

Contingency (Scope and Bid) 37% $7,004,231 Combined from remedial alternatives
SUBTOTAL $25,951,110

Project Management 5% $1,305,624 Percentages from FS Cost Estimating Guidance (EPA 2000) Exhibit 5-8
Remedial Design 6% $1,581,273 Percentages from FS Cost Estimating Guidance (EPA 2000) Exhibit 5-8
Construction Management   6% $1,567,825 Percentages from FS Cost Estimating Guidance (EPA 2000) Exhibit 5-8
Institutional Controls

Institutional Control Implementation Plan $20,000
Zoning, easements, and building permit system development $20,000
Preparation of deed notices and covenants $10,000
Posting of advisories $10,000
Site information database $10,000

TOTAL $30,475,831

TOTAL CAPITAL COST $30,476,000
Continued on Next Page

Table 12-1  Remedy Cost Summary

The remedy includes the following remedial alternatives:  
     Groundwater:  GW-2, Limited Action with Alternate Concentration Limits; 
     Mixed Smelter Waste:  MSW-2, Excavation and Offsite Disposal of Category I MSW, Construct Appropriate Cover Over Category II and III MSW; 
     Slag:  S-4, Regrade and Cover Slag.
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Site: Midvale Slag OU2 Description:
Location: Midvale, Utah
Phase: Feasibility Study (-30% to +50%)
Base Year: 2003
Date: April 2002

Table 12-1  Remedy Cost Summary

The remedy includes the following remedial alternatives:  
     Groundwater:  GW-2, Limited Action with Alternate Concentration Limits; 
     Mixed Smelter Waste:  MSW-2, Excavation and Offsite Disposal of Category I MSW, Construct Appropriate Cover Over Category II and III MSW; 
     Slag:  S-4, Regrade and Cover Slag.

ANNUAL COSTS, YEARS 1 THROUGH 5:

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
Groundwater Monitoring 1                LS $204,968 $204,968 Annual cost quarterly groundwater monitoring, 28 wells
Surface Water Monitoring 1                LS $28,235 $28,235 Cost is for semi-annual surface monitoring event
Cover Maintenance 1                LS $20,201 $20,201

SUBTOTAL $253,404

Contingency (Scope and Bid) 15% $38,011 5% Scope, 10% Bid (Low values of recommended ranges)
SUBTOTAL $291,415

Project Management 10% $29,142
Technical Support 15% $43,713

TOTAL $364,270

TOTAL ANNUAL MAINTENANCE COST (YEARS 1 THROUGH 5) $364,400

ANNUAL COSTS, YEARS 1 THROUGH 200:

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
Cover Maintenance 1                LS $10,261 $10,261 Associated with MSW-2
Vegetative Cover Maintenance 1                LS $14,207 $14,207 Associated with MSW-2
Surface Water Monitoring 22              EA $712 $15,664 Associated with MSW-2

SUBTOTAL $40,132

Contingency (Scope and Bid) 15% $6,020 5% Scope, 10% Bid (Low values of recommended ranges)
SUBTOTAL $46,152

Project Management 10% $4,615 The high end of the recommended range was used
Technical Support 15% $6,923 The mid value of the recommended range was used

TOTAL $57,690

TOTAL ANNUAL MAINTENANCE COST (YEARS 1 THROUGH 200) $57,800

ANNUAL COSTS, YEARS 6 THROUGH 250:

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
Groundwater Monitoring 1                LS $102,484 $102,484 Annual cost semi-annual groundwater monitoring, 28 wells
Surface Water Monitoring 1                LS $14,118 $14,118 Cost is for annual surface monitoring event
Cover Maintenance 1                LS $10,101 $10,101

SUBTOTAL $126,703

Contingency (Scope and Bid) 15% $19,005 5% Scope, 10% Bid (Low values of recommended ranges)
SUBTOTAL $145,708

Project Management 10% $14,571
Technical Support 15% $21,856

TOTAL $182,136

TOTAL ANNUAL MAINTENANCE COST (YEARS 6 THROUGH 250) $182,200
Continued on Next Page
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Site: Midvale Slag OU2 Description:
Location: Midvale, Utah
Phase: Feasibility Study (-30% to +50%)
Base Year: 2003
Date: April 2002

Table 12-1  Remedy Cost Summary

The remedy includes the following remedial alternatives:  
     Groundwater:  GW-2, Limited Action with Alternate Concentration Limits; 
     Mixed Smelter Waste:  MSW-2, Excavation and Offsite Disposal of Category I MSW, Construct Appropriate Cover Over Category II and III MSW; 
     Slag:  S-4, Regrade and Cover Slag.

PERIODIC COSTS:

DESCRIPTION YEAR(S) QTY UNIT(S) UNIT COST TOTAL NOTES
Five-Year Review Report/ICP Review and Update Every 5 1                LS $88,500 $88,500 Includes contingency, project management, and technical support
Monitoring Well Rehabilitation Every 10 1                LS $45,200 $45,200 Includes contingency, project management, and technical support
Monitoring Well Replacement Every 60 1                LS $446,200 $446,200 Includes contingency, project management, and technical support

PRESENT VALUE ANALYSIS:
DISCOUNT

COST TYPE YEAR(S) FACTOR (7%) PRESENT VALUE NOTES
Capital Cost 0 $30,476,000 1.0000 $30,476,000 Capital (one-time) cost
Annual Monitoring Cost Years 1 - 5 1 - 5 $364,400 4.0998 $1,493,967 Alternative S-4 and GW-2
Annual Monitoring Cost Years 6 - 250 6 - 250 $182,200 10.1825 $1,855,251 Alternative S-4 and GW-2
Annual Monitoring/Maintenance Cost Years  1 - 200 1 - 200 $57,800 14.2823 $825,516 Alternative MSW-2
Five-Year Review Report/IC Plan Review/Update Cost 5 - 250 $88,500 2.4835 $219,791 Alternative S-4, GW-2, and MSW-2
Monitoring Well Rehabiliation 10 - 250 $45,200 1.0336 $46,720 Alternative GW-2
Monitoring Well Replacement 60 - 240 $446,200 0.0175 $7,809 Alternative GW-2

$34,925,054
   

TOTAL PRESENT VALUE OF REMEDY $34,925,100

Notes:
 - Percentages used for indirect costs are based on guidance from Section 5.0 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000.
 - Total costs presented on this table are rounded to the nearest $100.
 - Discount factor is the sum of the present values of the years in which the cost will be incurred. Values were truncated to three significant figures and summed.
Abbreviations:    
  EA each
  QTY  quantity      
  LS lump sum  
  CAM chemical air monitoring
  PAM particulate air monitoring
  ICP Institutional Control Implemementation Plan
  PPE personal protective equipment
Intervals Discount Factor Note
  1 0.9345000000 Annual cost, year 1
  1 - 5 4.0998000000 Annual cost, years 1 through 5
  1 - 250 14.2822974320 Annual cost, years 1 through 250
  6 - 250 10.1824974320 Annual cost, years 6 through 250
  5 - 250 2.4835175638 Periodic cost, every 5 years beginning in year 5
  10 - 250 1.0336192856 Periodic cost, every 10 years beginning in year 10
  60 - 240 0.0175022186 Periodic cost, every 60 years beginning in year 60

TOTAL COST PER YEAR
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Table 12-2  Remedy Compliance with Remedial Action Objectives 
 

Media  Remedial Action Objective (RAO)  How Remedy Meets RAO 
 
Prevent unacceptable exposure risks to human 
populations. 
 

Prevent ingestion or contact with ground water by establishing ICs that prohibit the 
installation of water wells. 

 
Protect water quality in previously 
uncontaminated portions of the US&G Aquifer 
and in the Deep Principal Aquifer. 
 

Monitor ground water to determine whether ground water quality criteria are met for the 
selected COCs and that ground water flows in patterns that preserve uncontaminated 
portions of the US&G and Deep Principal Aquifers. 

Protect Jordan River water quality. 

Monitor ground and surface water to determine whether discharges of contamination 
from the site meet the applicable surface water quality criteria for the Jordan River.  
Establish ICs that prevent increased infiltration over the ground water contaminant 
plume and its source areas.  

Ground Water 

Restore ground water. 

 
EPA and UDEQ have determined that restoration of the US&G aquifer is not a realistic 
goal for the Site.  The remedy does not actively restore the US&G Aquifer. 
 

Prevent unacceptable exposure risks to human 
populations. 

 
Remove known Category I material for offsite disposal.  Eliminate potential exposure 
pathways by installing appropriate covers over Category II and III materials or 
demonstrating that PRGs are met.  Establish appropriate ICs. 
 

Prevent unacceptable exposure risks to ecological 
receptors. 

 
Final performance standards for the management of ecological exposure risk are 
expected to be developed during the stakeholder group process. 
 

Provide for protection of ground water. 

 
Establish ICs  that prevent increased infiltration over the ground water contaminant 
plume and its source areas. 
 

Mixed Smelter 
Waste 

Prevent migration of MSW to surface water.  Provide appropriate cover and long-term maintenance. 
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Table 12-2  Remedy Compliance with Remedial Action Objectives 
 

Media  Remedial Action Objective (RAO)  How Remedy Meets RAO 

Prevent unacceptable exposure risks to human 
populations. 

 
Eliminate potential exposure pathways by installing appropriate cover over Category III 
and IV (slag) material or demonstrating that PRGs are met. Establish appropriate ICs. 
 

Prevent unacceptable exposure risks to ecological 
receptors. 

 
Eliminate potential exposure pathways by installing appropriate cover over Category III 
and IV (slag) material.  Establish appropriate ICs. 
 

Provide for protection of ground water. 
 
No actions are necessary.  
 

Slag 

Prevent migration of slag to surface water. 
 
Provide appropriate cover and long-term maintenance. 
 

General  Facilitate redevelopment. 

 
The remedy elements are flexible with respect to design and land use and are 
interchangeable with equivalent elements in the redevelopment alternative (see Table 9-
11). 
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MIDVALE SLAG SUPERFUND SITE OU2 
RESPONSIVENESS SUMMARY 

 
The following responsiveness summary presents comments that were received during the public 
comment period and shortly after the public comment period from May 20 through June 19 and 
which was extended through July 19, 2002.  Comments received by EPA have been restated in 
italic print.  EPAís response to these comments are presented in standard print.  Comments were 
received from the following individuals or organizations during the public comment period:  
 
Littleson        7/19/02 
Midvale Community Council   6/13/02 
Midvale City        6/12/02 
TAG          6/19/02 
Kennecott        7/19/02 
UTA          6/26/02 
UPRR          6/20/02 
JVWCD (ext. request)     6/14/02 
JVWCD        7/19/02 
Ball Feed and Horse Supply    7/15/02 
Murray City        8/09/02 
Murray City        9/06/02
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Comments provided by Kevin R. Murray, Leboeuf, Lamb, 
Greene & MacRae, L.L.P., dated July 19, 2002 
 
Our client, Littleson, Inc. ("Littleson") is pleased to comply with your request by 
submitting these comments to EPA's Proposed Plan for the Midvale Slag Superfund Site 
Operable Unit 2, Midvale, Utah ("Proposed Plan"). 

GENERAL COMMENTS 

1.  The Stakeholder Process 
 

Littleson believes that the proposed plan and the process of delivering the plan 
has been progressive, forward-looking, and a positive collaborative process properly 
involving all federal, state, municipal, and private stakeholders.  This collaborative 
process has resulted in apparent resolution of a number of complex and challenging 
technical, development, land-use, legal, and related issues, and the results appear very 
positive. 

Response: 

EPA is pleased that Littleson feels the process used for this Superfund site has 
been progressive and forward-looking.  EPA has tried to make this proposed plan a 
collaborative, consensus-based document that was created with all stakeholders involved 
in order to achieve the highest possible remediation goals while enhancing and enabling 
redevelopment at the site after the remediation is completed.  EPA appreciates the 
cooperation of all partiesí federal, state, municipal, and private stakeholders - as this 
has allowed numerous technical and developmental issues to be addressed successfully.  

2.  The Redevelopment Alternative 

Littleson supports the Redevelopment Alternative.  We are confident that the 
Redevelopment Alternative is feasible and will result in the protection of human health 
and the environment, while at the same time maximizing the redevelopment potential for 
the site.  The key factors in the redevelopment alternative are (1) EPA's conclusion that a 
low-permeability cap will not be required, and (2) the concept of beneficially reusing 
large amounts of slag, especially the reuse of slag throughout OU2 as structural fill.  Not 
only will the slag provide a more benign material in which to build, but it will serve as a 
visual indicator to facilitate enforcement of institutional controls in the future.  Littleson 
would oppose any changes in the plan that would trigger the need for a low-permeability 
cap or the requirement for double handling of material. 

Response: 

EPA concurs with the above statements.  A low permeability cap is not necessary for the 
Site given the current ground water condition and future water management plans for the 
site.  Beneficial use of slag on the site will support the preferred alternative and aid in the 
overall site redevelopment. 
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While Littleson agrees with the concept that Category I materials should be 
managed off-site, Littleson questions the feasibility, from an engineering standpoint, of 
excavating Category I materials in the area of the Union Pacific Railroad trestle and 
track.  Littleson anticipates that engineering requirements imposed by the railroad will 
place constraints on the feasibility of complete removal of Category I material in that 
area.  Further, Littleson questions the need to remove this material; because it will be 
isolated under an active railroad track and trestle, the potential for completed exposure 
pathways is very limited. 

Response: 

Since the proposed plan was finalized, EPA has received additional information 
regarding the location of baghouse dust, a Category I material at the Site.  This 
information was summarized in a technical memorandum dated September 2002 and is in 
the Administrative Record for this Site.1   

The additional information indicates that more than one pond existed in the smelter area, 
with the largest pond being located adjacent to and under the current Union Pacific 
Railroad right-of-way.  Based on results from a field trenching investigation conducted 
on September 10, 2002, there appears to be less Category I material in this area than 
previously believed.  Direct contact risk associated with residual materials will be 
mitigated by covering the area with slag, an appropriate cover, and implementing 
appropriate institutional controls (including surface water management controls).  
Conceptual plans prepared by developers indicate this area will be covered with 
approximately 20 feet of slag to raise it to the elevation of the existing railroad grade.  
EPAís evaluation of ground water modeling demonstrates that leaving residual baghouse 
dust material on site will not affect compliance with alternate concentration limits for 
ground water.   

3.  Jordan Valley Water Conservancy District 

In response to the letter dated June 14, 2002 submitted by Robert P. Hill on 
behalf of the Jordan Valley Water Conservancy District (the "District"), Littleson has the 
following comments: 

In its letter, the District objects to the preferred alternative (GW-2) presented in 
the Final Focused Feasibility Study for Ground water in Operable Unit 2 on the basis 
that future ground water wells the District plans to develop on the west side of the Jordan 
River may draw contaminated water from Site (on the east side of the Jordan River) "into 
the Jordan River at an increased rate and beyond the river into the currently 
uncontaminated areas which are being developed for municipal use, causing 
contamination of the new municipal wells." 

                                                 
1 Other information located in the site repository regarding baghouse dust issues are as follows:  UDEQ 
comments on baghouse dust pond technical memorandum, UDEQ trenching activity summary, UPRR 
correspondence, ENTACT field sampling plan and health and safety plan, ENTACT summary report of 
trenching activities, trip report by CDM on trenching activities, baghouse dust pond technical 
memorandum, and a final baghouse dust pond chronology memorandum.    
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Response: 

Littleson offers a number of responses to comments offered by the Jordan Valley Water 
Conservancy District in a letter to EPA dated June 14, 2002.  The district later expanded 
on these comments in a letter to EPA dated July 18, 2002.  Because the content of the two 
letters was similar (the July 18 letter providing more details), EPA responded to the 
districtís comments in the context of its July 18 letter.   

Littleson and EPA commented on many of the same points made by the district in its two 
letters.  Included below are references to EPAís responses to the districtís comments. 

The District obviously misapprehends the state of the facts and the law pertaining 
to this matter.  In the first place, EPA, the State, the City of Midvale, Littleson, and others 
have been engaged in investigating and characterizing the type and extent of 
contamination to the shallow ground water aquifer underlying the Site for more than a 
decade.  This investigation has concluded that even under the most aggressive remedial 
scenarios (involving the physical removal and off-site disposal of the entire perched unit, 
combined with an aggressive pump and treat program), there is already so much arsenic 
sorbed to the matrix of the upper sand and gravel aquifer that it would take from 90 to 
300 years (or more) to achieve restoration of the upper sand and gravel aquifer.  
Irrespective of feasibility and cost, there is nothing EPA can do to restore the upper sand 
and gravel aquifer within any time frame that would be of value to the District. 

Response: 

See EPA response 1 (e) of the JVWCD response to comments, July 18, 2002, later in this 
document. 

Second, the District is bound by existing state and federal law to deliver safe 
drinking water to the public.  See Safe Drinking Water Act (42 U.S.C. ß 300f et seq.); 
Utah Safe Drinking Water Act (Utah Code Ann. ß19-4-101 et seq.).   Therefore, if the 
District chooses to locate wells in places where it is likely to draw arsenic into the public 
drinking water supply, the District alone will have the legal responsibility to treat the 
water and comply with the pre-existing legal requirements regarding delivery of safe 
water to the public. 

Response: 

See EPA response 1 (c) of the JVWCD response to comments, July 18, 2002, later in this 
document. 

Third, the District does not seem to understand the legal implications of its 
proposed actions.  While the District may have the legal right (as a matter of state water 
law) to change the point of diversion of its existing Jordan River surface water rights to 
ground water locations along the Jordan River, the District alone is the entity selecting 
the location of these wells.  If the District chooses to place its new wells near an area of 
well-known contamination that is part of a Superfund Site, and draw contaminated water 
"into the Jordan River at an increased rate and beyond the river into the currently 
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uncontaminated areas which are being developed for municipal use," then it is the 
District alone that would be directly responsible and completely liable for changing the 
status quo and exacerbating the nature and extent of contamination in the area.  Liability 
under the Comprehensive Environmental Response, Compensation and Liability Act 
("CERCLA") clearly extends to not only owners, but "operators."  If the District's 
operations, albeit across the Jordan River, cause the conditions in the upper sand and 
gravel aquifer to change as the District anticipates, then the District would clearly 
become an operator under CERCLA, strictly and jointly and severally liable for causing 
the release or threat of a release of a hazardous substance.   See, e.g., Tanglewood East 
Homeowners v. Charles-Thomas, Inc., 849 F.2d 1568 (5th Cir. 1988);  Kaiser Aluminum 
& Chemical Corporation, 976 F.2d 1338 (9th Cir. 1992);  Redwing Carriers, Inc. v. 
Saraland Apartments, 94 F.3d 1489, 1512 (11th Cir. 1996).  EPA guidance also adopts 
and approves of this concept specifically with respect to ground water contamination.  
See Policy Toward Owners of Property Containing Contaminated Aquifers (May 24, 
1995) (stating that EPA's general policy against taking enforcement action against the 
owners of property where hazardous substances have come to be located on or in a 
property solely as the result of subsurface migration in an aquifer from a source or 
sources outside the property "may not apply where the property contains a ground water 
well, the existence or operation of which may affect the migration of contamination in the 
affected aquifer.").  

Response: 

See EPA response 1(d) of the JVWCD response to comments, July 18, 2002, later in this 
document. 

It must be understood that the District has not historically used the water in the 
upper sand and gravel aquifer around the Site.  Rather, the District is seeking to change 
the point of diversion of existing surface water rights in the Jordan River to a ground 
water point.  Littleson understands from the District's representations that because of the 
hydrogeologic connection between the upper sand and gravel aquifer and the Jordan 
River, essentially for every acre foot of water drawn from the upper sand and gravel 
aquifer along the Jordan River, there will be a loss of an acre foot of water to the surface 
water flow.  The District is changing the point of diversion in an attempt to improve the 
overall water quality (palatability and drinkability), essentially using the upper sand and 
gravel aquifer itself as a filter.  But when a point of diversion is changed, as a matter of 
state water law, the water right holder cannot complain about water quality.  If the 
District were to change the point of diversion of a certain water right from the Jordanelle 
Reservoir to the bottom reaches of the Jordan River, it could hardly complain about 
differences in water quality.   

The policy underlying these legal principles makes good sense.  Otherwise, 
unscrupulous individuals would have every incentive to acquire water rights, change the 
point of diversion to a location near a contaminated aquifer, and then argue that the 
property owner has contaminated good water.  While this may make for a good business 
plan, a party who voluntarily comes to a known condition, and who intentionally 
exacerbates the condition cannot reap a windfall from the existing condition.  CERCLA 



Midvale Slag Superfund Site, Operable Unit #2    Page RS-6 
 

prevents a windfall from accruing under these circumstances by imposing liability on 
operators whose operations cause the release or threat of a release of a hazardous 
substance. 

The Jordan River extends for many, many miles in the Salt Lake Valley, providing 
hundreds of suitable locations for wells that will not affect the arsenic plume beneath the 
Site.  If the District elects to place wells in locations where it has reason to know that it 
will disrupt the status quo of the arsenic plume, cause the plume to change, accelerate, or 
spread, then the District alone should bear the costs of its voluntary and deliberate 
actions.  Nothing is compelling the District to locate wells near the Site.   

Response: 

Comments noted. 

Based on the foregoing, it is clear that far from requiring a restoration under 
these principles, it may be that the District will not be able to locate ground water wells 
along the east bank of the Jordan River as it currently plans without exacerbating 
existing ground water contamination at or near the Site.  Although this is unfortunate, 
this is essentially the same position faced by Littleson and countless other property 
owners which own properties which have been contaminated by the actions of others.  As 
a result, Littleson continues to support the selection of GW-2 as the most appropriate 
remedial action alternative for ground water.   

4.  Lead Refinery Building 

Remediation of the Lead Refinery Building through decontamination or 
demolition is necessary given EPA's conclusion that the building is contaminated with 
"significant levels of metals, especially arsenic."  Two wipe samples were collected on 
the interior building walls as part of the 1994 EE/CA. The results are summarized below: 

Metal  Result (ug)  Area Concentration 
ug/cm2 

Result (ug)  Area Concentration 
ug/cm2 

Arsenic  6,562  65.62  11,691  116.91 
Cadmium  23.35  0.2335  29.12  0.2912 
Lead  2,683  26.83  1,180  11.8 
Copper  1,800  18  140  1.4 
Zinc  11,784  117.84  3,582  35.28 
 
Based on the sampling, EPA determined that the interior walls of the building are 
contaminated with "significant levels of metals, especially arsenic."  Further, the 
building security has been compromised on numerous occasions by trespassers.  The 
potentially complete exposure pathway, coupled with the presence of notable 
contamination raises the possibility of an unacceptable human health risk posed by the 
contamination.   
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 Entact's past experiences related to similar metal buildings have proven that the 
highest concentrations of lead/arsenic-containing dust are not in the open, exposed 
surface area where the wipe samples were collected.  The highest lead/arsenic dust 
concentrations are typically found in the cracks and crevices, between metal overlap and 
contact surface points, between joists, girders, and trusses where steel structures meet 
the metal (tin) outer roof and side coverings.  These metal buildings cannot be 
decontaminated and dismantled in conventional fashion because of the risk of exposure, 
via air pathway, to on-site workers and the surrounding population. The lead/arsenic 
concentrations found in the areas discussed in other similar buildings have been found to 
be ten times the concentrations of wipe samples taken on exposed surfaces of similar 
buildings.  In most cases, the only way to get to this material is through the breaking of a 
weld or the removal of a rivet or bolt, which is all part of the demolition. For example, 
the Occupational Health and Safety Act (OHSA) requires, at a minimum, a Protection 
Level B (which includes supplied air) to be used when dismantling or cutting baghouses 
inside these primary or secondary smelter buildings or until air-monitoring results 
indicate that risk of exposure to the on-site worker is not present.   
 
  Based on the foregoing, Littleson would request that demolition of the lead 
refinery building be provided for in the Record of Decision. 
 
Response: 
 
EPA has re-evaluated whether demolition of the lead refinery building should be included 
in the ROD.   As part of this evaluation, EPA reviewed historical photos of the Site.  
These photos indicate that smelting processes occurred in the lead refinery area and that 
wastes from these processes are likely to be found around the lead refinery building.  The 
lead refinery building has a dirt floor, which suggests that process wastes may have 
contaminated soils directly beneath the building.  Because there is suspected 
contamination in soils beneath and in the immediate vicinity of the building, EPA has 
determined that the building should be removed in order to install an appropriate 
remedial cover.   
 

5.  Number and Placement of POC Monitoring Wells 

In Littleson's comments on the Draft Ground Water FFS, Littleson expressed 
concern over the lack of proposed points of compliance (POCs).  Littleson incorporates 
its prior comments and will not reiterate them here. 

The Final FFS defers the selection of POC's to the design phase of the project.  
While deferring final locations of the points of compliance to the design phase is 
appropriate, Littleson requests that the conceptual design of the POCs be addressed on 
the Record of Decision.   

 Littleson believes that POCs within the Jordan River is the most direct method for 
assessing the impacts of contaminated ground water discharging to the River, based on 
actual conditions.  Background-subtracted water quality measurements should be 
substituted for ground water quality monitoring at the east bank of the River. 
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 If EPA selects the indirect method of monitoring water quality in the Jordan 
River, Littleson proposes three equi-spaced monitoring wells be established as POCs for 
each chemical with an ACL.  For arsenic and PCE, one well would be located in the core 
of the current plume at the Jordan River with two flanking wells set near the north and 
south plume boundaries (approximately 1/3 of the distance between the plume boundary 
and the center well).  
 
  In the case of cadmium, the current plume at the Jordan River is limited to a 
single historical sample (CP-107, Figure 1-22). Therefore, the center POC well for this 
chemical should be sited by projecting along the hydraulic gradient from MW-18 (the 
location of the maximum value detected to date) to the Jordan River. CP-108 (Figure 1-
22) approximates the location of the center POC well to monitor the future core of the 
cadmium plume, should it impact Jordan River. 
  
Response: 

A preliminary monitoring plan has been prepared to address the establishment of points 
of assessment for various phases of the monitoring program.  These points of assessment 
are as follows:   

• One ground water well nest will be established in the center of the arsenic plume 
along the river. 

• Four additional well nests will be established within the arsenic plume along the 
river.  

• Two well nests will be established in suspected locations of maximum arsenic 
concentration.  

• Two well nests will be established along the river immediately outside the arsenic 
plume boundary. 

• Two well nests will be established outside of the midpoints of the north and south 
arsenic plume boundaries.  

• One well nest will be established in an upgradient background location.   

Each of these well nests will include two wells, one in the shallow and one in the 
deep reaches of the US&G Aquifer.  A sampling station will also be established in the 
Jordan River downstream of the Site.  The program will monitor all of these 
locations.  A complete program for monitoring, trend assessment, excursions, and 
contingency planning will be developed during remedial design.   
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6.  Calculation of ACLs 

  In Littleson's comments on the Draft Ground water FFS, Littleson expressed concern 
over the ACLs proposed for arsenic and cadmium.  The ACLs appear to be overly-
conservative and present a risk of an exceedence at a level that in reality should present 
no reasonable threat to human health or the environment.  They were also unnecessarily 
conservative given the arsenic ACL was based on a goal of not exceeding the background 
concentration in the Jordan River by more than 10 percent under extreme low flow 
conditions.  No scientific, risk-based rational was provided for this formula.  In the case 
of cadmium, EPA estimated the background concentration of cadmium in the Jordan 
River to be 1.0 ug/l.  This is an extremely conservative assumption given EPA's own data 
does not agree with this estimate.  
 
Littleson proposes the following ACLs for arsenic and cadmium: 
 
Arsenic - The calculated maximum average concentration in ground water at the POC is 
5,845 ug/l (Page B-8).  Littleson proposes an ACL of 2,500 ug/l for the following 
reasons: 
 

 The use of 2,500 ug/l provides adequate protection by maintaining the ambient 
water quality well below the criterion and allows for additional down-stream (off-
Site) loading by other future dischargers. 
 A maximum concentration at the Jordan River of 5 mg/l is predicted to occur in 
year 130 (Page 1-71, 3rd bullet). The use of 2,500ug/l would significantly reduce 
the chance of an ACL exceedence at a level that would not appear to present any 
risks to human health or the environment above a level of concern. 
 An exceedence of the proposed 1,000 ug/l ACL is possible given the anticipated 
5,000 ug/l peak concentration at the Jordan predicted by EPA's model.  However, 
an exceedence of the overly-conservative proposed ACL (1,000 ug/l) will not 
result in environmental risks above a level of concern or an exceedence of water 
quality table values.  Therefore, the ACL should be set higher in order to be 
meaningful. 

 
Cadmium - The proposed ACL for this contaminant is 31 ug/l (page B-12). This value is 
based on an assumed background concentration in the Jordan River of 1.0 ug/l and a 
water quality standard of 1.1 ug/l. The resulting ACL is the maximum allowable without 
exceeding the water quality standard.  
 
A review of the available data shows the actual background cadmium concentration in 
the Jordan River to be well below 1.0 ug/l. Appendix E of the Draft Site Characterization 
Report (October 2001) lists all Jordan River surface water samples as containing arsenic 
at levels well below 1.0 ug/l (no relevant data was provided in the Final Site 
Characterization Report, May 2002).  Littleson recalculated the maximum allowable 
average discharge concentration for cadmium: 
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Jordan River: 
  Qsw = 21.72 cfs 
  Csw = 0.34 ug/L 
  Cwqc = 1.1 ug/L 
 
Ground water: 
  Qgw = 0.072 cfs 
  Cgw = 230 ug/L 
 
Using  Cgw = (((Qsw + Qgw) x Cwqc) ñ (Csw x Qsw)) / Qgw from the Ground water 
FFS, the calculated maximum allowable average discharge concentration for dissolved 
cadmium in ground water is 230 ug/L. Per EPA's Risk Assessment Guidance (1988), one-
half of the detection limit (0.4 ug/L) was used in calculation of the average concentration 
of cadmium in the Jordan as shown below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Littleson proposes that an ACL of 230ug/l be set for cadmium.  This is particularly 
important for cadmium given concentrations as high as 511ug/l have been reported in 
US&G ground water suggesting the possibility of an exceedence of the currently 
proposed ACL of 31 ug/l. 
 

In addition to the issues raised above for each of the proposed ACLs, the 
calculation of EPA's default chronic design low flow may be incorrect.  This value is 
important, as the maximum allowable contaminant concentration in ground water is 
directly proportional to the chronic design low flow.  

Littleson questions the nature and accuracy of this variable, and believes that it is 
overly conservative.  The FFS sets this value at 21.72 cubic feet per second (cfs).  
Littleson examined USGS Daily Stream Flow Statistics for the gauging station at 9000 
south. These data indicate that with 95% confidence, the average daily stream flow at 
this station will not drop below 30.9 cfs on a single day in any given year.  

Cd 
(ug/L)  Qualifier Value 
0.48  B  0.48 
0.4  U_UJ  0.2 
0.4  U_UJ  0.2 
0.4  U_UJ  0.2 
0.66  B_J  0.66 
0.4  U_J  0.2 
0.4  U_UJ  0.2 
0.58  B_J  0.58 
  Average: 0.34 
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The EPA's default chronic design low flow is the value below which the 4-day 
mean flow will not drop more than once every three years.  Because the USGS flow 
statistics report the minimum average daily flow for any given year with 95% confidence, 
it is a more conservative value than EPA's default chronic low flow (assuming the same 
confidence interval is used).  Therefore, Littleson is concerned that the flow rate used in 
the ACL calculation may be lower than appropriate. 

Response:   

In summary, EPA revisited its ACL calculations based on these comments.  The results 
of this re-evaluation can be found in a technical memorandum dated October 2002 which 
is available in the Administrative Record for the Site.  The calculations of ACLs have 
been revised, and the preliminary numbers presented in the ground water FFS have been 
finalized.  The final ACLs are arsenic at 7,000 ppb; cadmium at 1,560 ppb; selenium at 
900 ppb; and antimony at 380 ppb.  

The revisions made include the following: 

• Background concentrations of COCs in the Jordan River were examined in more 
detail.  The maximum observed COC concentrations used in previous calculations 
were replaced with average values calculated from available data. 

• The ì statistically significant increaseî  was examined in more detail.   A value of 
10 percent was used in preliminary calculations to represent the inherent 
variability in the sampling and analysis data.  In revised calculations, one standard 
deviation calculated from available data is used.  Both the preliminary and final 
calculations utilize the mean daily flow rate in making this assessment (not 
extreme low-flow conditions). 

• Discrete values for monitoring wells will be calculated after the final locations for 
the monitoring wells are established.  These discrete values replace the average 
values presented in the preliminary calculations.  

7.  Previous Comments 

For purposes of preserving the administrative record, Littleson incorporates by 
this reference its previous comments relating to the various earlier drafts of the 
feasibility study reports (for slag, mixed smelter wastes, and ground water), as well as 
related correspondence, memoranda, and other materials, including but not limited to: 

December 7, 2000:  Memo addressed to Ken Napp regarding ARARs (submitted 
to EPA for consideration and inclusion in the administrative record) 

• December 15, 2000:  Comments on First Draft Slag FS Report 
• December 22, 2000:  Comments on First Draft Ground water FS Report 
• December 28, 2000:  Comments on First Draft Mixed Smelter Waste FS Report 
• January 19, 2001: Letter to Fran Costanzi regarding ARARs for mixed smelter  
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waste materials 
• November 2, 2001:  Comments on Draft Site Characterization Report 
• February 8, 2001:  Letter to Fran Costanzi relating to historic site issues. 
• December 18, 2001:  Comments on Second Draft Slag FS Report 
• January 28, 2002:  Comments on Second Draft Mixed Smelter Waste FS Report 
• April 5, 2002:  Comments on Second Draft Ground water FS Report 
• April 16, 2002:  Comments regarding risk and ARAR issues 
 
Littleson appreciates this opportunity to provide comments.  Please feel free to 

contact me if you have any questions or comments. 

Response: 

EPA appreciates the comments provided by Littleson as this Superfund action is a 
collaborative effort between all the stakeholders.  EPAís response to Littlesonís 
comments for many of the above mentioned documents can be found in the 
Administrative Record in previous response to comment documents.  
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Comments provided by Midvale Community Council, David 
Colby, Chair, on June 13, 2002 
 
After careful consideration and study, the Midvale Community Council supports the 
proposed plan for the Midvale Slag Superfund Site, Operable Unit 2, as per Draft of May 
13, 2002. 
 
The Council is convinced that this project will enhance the economic stability and 
continued growth of the Midvale Community, adding valuable commercial and 
residential land to the tax base. 
 
The Midvale Community Council therefore respectfully requests that EPA issue a Record 
of Decision in a timely manner. 
 
Response:   
 
EPA sincerely appreciates the support of the Midvale Community Council.  EPA 
recognizes the importance of this Superfund action and its effect on economic stability 
and growth for the Midvale community.  EPA and the stakeholder group have worked 
diligently to issue a ROD and proceed with the cleanup and development of this Site for 
the community. 
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Comments provided by Midvale City, JoAnn B. Seghini, 
Mayor, on August 2, 2002 
 
 Midvale City has appreciated the opportunity to participate in the development of 
the proposed plan for the Midvale Slag Superfund Site Operable Unit 2. Consideration of 
our plans and zoning for uses on the site along with close coordination with the property 
owner has resulted in a plan which will meet the needs of all interested parties in the 
long run. 
 
  Midvale City had two goals in working with EPA on the proposed plan: ensure 
that the plan implemented at the site would be protective of the health of future users of 
the site and that the plan did not unnecessarily inhibit or increase the costs of 
construction and development at the site. The plan as proposed meets Midvale Cityís 
goals. 
 
The City understands that the plan involves limited action on the ground water which 
includes ongoing monitoring of the plume and the levels of contaminates discharged into 
the Jordan River. Midvale is supportive of this alternative believing that it strikes the 
appropriate balance between the impacts of contaminated ground water on human health 
and the environment and a cost effective method to move the site forward to reuse. 
Midvale is also supportive of the methodologies proposed for dealing with Categories I, 
II, III and IV wastes including the disposal of Category I waste offsite and onsite disposal 
and grading of Categories II, III, and IV. 
 

We recognize that implementation of this plan will include ongoing participation 
of the City of Midvale to ensure that future development does not jeopardize the 
remediation. As we move through the implementation phase of the Superfund process we 
look forward to working with you to ensure that the necessary processes are in place to 
encourage development and protect the remedy.  

Thank you once again for the work you have done to balance the competing needs of the 
Stakeholders on this site. The City of Midvale strongly supports the proposed plan. 

Response: 

EPA appreciates the positive comments from the mayor of Midvale.  EPA has 
appreciated working with the city in achieving the goals of this Superfund action.  This 
project has become a model for how a Superfund action can be developed with the goals 
of the affected community in mind.  EPA and the stakeholder group, of which the City of 
Midvale played an integral role, were able to develop a remedy that meets the goals of 
being protective of human health and the environment for future users of the Site while 
not inhibiting or increasing the costs of construction and development at the Site.  EPA 
thanks the City of Midvale for participating in this important Superfund action.  EPA also 
looks forward to working with the City of Midvale in the design and development phase 
of this project.
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Comments provided by Tom Hopkins, Technical Advisor, 
Citizens for a Safe Future for Midvale, on June 19, 2002 

The following comments are being provided to you for inclusion into the public comment 
record regarding the Proposed Plan for the Preferred Alternative(s) for cleaning up the 
contamination located on OU-2, Midvale Slag Superfund site, Midvale, Utah. 

After reviewing the Proposed Plan the Citizens for a Safe Future for Midvale (CFSM) 
would encourage EPA to include both alternatives presented in the Record of Decision 
(ROD).  We are aware of the limitations placed on EPA and their limits of responsibility 
in cleaning up contaminated sites and therefore, by including the Redevelopment 
Alternative developed by the current owner along with EPAís preferred alternative we 
believe the Site will achieve successful remediation and allow for redevelopment of the 
area.  The CSFM appreciates the careful consideration and lengthy thought that went 
into this process and also thanks the current owner for working with EPA and the various 
groups to arrive at a cleanup alternative that allows for development of the site in the 
future and offers the necessary protection to human health and the environment. 

After reviewing the proposed plans we have two main concerns that are as follows: 

1.  It is our understanding that the preferred alternative under both plans is to do no 
active remediation of the contaminated upper sand & gravel aquifer (US&G) but 
to impose alternative cleanup level (ACL) and do long-term monitoring.  We 
realize that the cost to restore the aquifer is very expensive and may take 
centuries to achieve.  Our concern deals with the proposal being presented by the 
Jordan Valley Water Conservancy district to install a series of wells along the 
Jordan River to process water from the shallow aquifer and that through their 
action water from the US&G aquifer will not contaminate the Deep Principal 
aquifer. At this time the Deep Principal Aquifer does not seem to be impacted, but 
provisions need to be included in the ROD to assure that contamination does not 
take place and allow for the implementation of a remedial alternative should 
contamination occur. 

2.  The CFSM would like to make certain that provisions are included in the ROD to 
assure that the funding for the remedial effort remains in place. Our concern is 
that political and other factors may defer funds away from the project before the 
process is complete. Should this be a possibility then provisions need to be 
implemented so that once the remediation is started the process from the removal 
action to covering to long-term monitoring is completed and continues as 
required. 

3.  Institutional Controls are a part of either proposed alternative and these controls 
will be developed and implemented from a local or federal level depending on 
which entity has jurisdiction.  The CSFM wishes to make certain that any 
Prospective Purchaser Agreements (PPA) become a part of all title documents 
and does not encumber the new landowner or developer. 
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In closing the Citizens for a Safe Future for Midvale supports the EPA preferred 
alternative and supports the inclusion of the Redevelopment Alternative developed by the 
current owner. 

Response: 

1.  Spread of contamination to the Deep Principal Aquifer is extremely unlikely 
under the proposed planís preferred alternative for ground water.  Ground water 
flows up ward since ground water levels are presently higher in the Deep 
Principal Aquifer than in the US&G Aquifer.  Migration of arsenic contamination 
from the US&G Aquifer to the Deep Principal Aquifer would require a reversal in 
the flow direction between the two aquifers.  A reversal in this flow direction 
could only be created if ground water levels drop in the Deep Principal Aquifer in 
response to increasing withdrawals.  Additional drawdown in the Deep Principal 
Aquifer is highly unlikely since the aquifer is legally closed to additional ground 
water appropriation in the Salt Lake Valley.   

Transfer of water rights into the Sharon Steel/Midvale Slag restricted area is not 
allowed under the Salt Lake Ground Water Management Plan.  The management 
plan also notes that there is currently an over appropriation of water resources of 
the valley.  In order to prevent excessive withdrawals that might cause definite 
and significant harm to the ground water system in certain areas, the plan 
indicates that the State engineer may limit withdrawals associated with existing 
appropriations.  These limitations on existing appropriations could also be another 
form of future institutional controls. 

Withdrawing ground water from the US&G Aquifer, as proposed in the plan by 
the Jordan Valley Water Conservancy District, could potentially lower ground 
water levels in the US&G Aquifer.  If this did occur, and ground water levels did 
not change in the Deep Principal Aquifer, ground water would continue to flow 
upward, inhibiting the downward migration of contamination. 

2.   Funding for this Superfund action will come from a special account established 
some years ago as part of the bankruptcy settlement for the Sharon Steel/Midvale 
sites.  Funds will not be diverted from this Site.  The City of Midvale has 
expressed the intention to oversee some operation and maintenance activities.  
Final responsibilities for operation and maintenance will be determined during 
remedial design.  

  3.  Protection for any prospective purchaser will be included in the consent decree.  
Appropriate notice will also be included in the chains of title for the property.
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Comments provided by Marcelle Schoop, Manager, 
Environmental & Sustainable Policies & Systems, Kennecott 
Utah Copper Corporation, on July 19, 2002 
 
These comments submitted on behalf of Kennecott Utah Copper Corporation (Kennecott) 
pertain to the May 2002 Proposed Plan for the Midvale Slag Superfund Site.  Kennecottís 
comments concern the proposed Remedial Alternatives, and specifically alternative S-5 
for the beneficial reuse of slag.  In the Midvale Slag Proposed Plan, EPA has selected 
Remedial Alternative S-4 for the slag, which is to regrade and cover the slag.  Kennecott 
encourages EPA to select a Remedial Alternative that also allows for the beneficial use of 
slag material, in particular, the copper slag material.    
 
As EPA Region 8 is aware, analyses of the material at the Midvale site identified as 
ì copper slag,î  show that it is not characteristically hazardous and does not leach metals 
under either the SPLP or TCLP procedures.  The copper slag material also is high in 
iron, a material important for cooling in certain smelting processes.  Through previous 
arrangements with the site owner and EPA Region 8, Kennecott removed approximately 
39,546 tons of the copper slag material for coolant in its smelting process.  This work was 
done pursuant to a work plan submitted to EPA.  The copper slag material has been 
handled and managed according to procedures described in the work plan and in 
accordance with Kennecottís permits.  Approximately 220,840 tons of clean fill material 
were delivered to the site as compensation for the slag removed and slag yet to be removed, 
in volumes equal to the clean fill provided now or in the future.   
 
Because Kennecott intends to take additional copper slag in the future pursuant to its 
agreement with the site owner, Kennecott urges the EPA to select a Remedial Alternative 
that allows for the beneficial use and removal of the copper slag material.  This can be done 
in conjunction with Remedial Alternative S-4, thereby allowing other slag material not 
beneficially reused to be regraded and covered at the site.  Allowing the beneficial removal 
and reuse of the copper slag material should meet the remedial objectives for the site ñ i.e, 
preventing unacceptable exposure risks to human and ecological populations; and ensuring 
that migration of slag is protective of surface water. 
  
Additionally, Kennecott requests that parties such as Kennecott that are able to beneficially 
reuse material from the site or that provide clean replacement fill material, be provided with 
adequate liability releases and protections as long as appropriate standards are met. 
 
Kennecott appreciates the opportunity to comment on this matter.  Please do not hesitate to 
contact me, or Charlie Masson should you have any questions on this matter. My telephone 
number is 801-569-7144.  Charlieís numbers are 801-569-7133 or 801-569-6545. 
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Response: 

Kennecott focuses on two issues in its comments:  first, that beneficial re-use of slag be 
permitted and, second, that parties re-using slag receive assurance that they will not incur 
CERCLA liability as a result of their re-use of slag. 

EPA has a strong interest in encouraging beneficial re-use of slag.  The agency has 
previously reviewed Kennecottís activities and determined that as long as the company 
follows the procedures outlined in the work plan submitted to EPA, no CERCLA liability 
should be triggered.
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Comments provided by Cary D. Jones, Snell & Wilmer, L.L.P., 
Counsel for Utah Transit Authority, on June 26, 2002 

This firm serves as counsel to Utah Transit Authority (ì UTAî ), a Utah public transit 
district that provides public transit along the Wasatch Front.  This letter is deemed to 
constitute a public comment response relating to the above-referenced Superfund project. 

  UTA is currently proceeding with a rail corridor preservation acquisition from 
Union Pacific Railroad Company, for approximately 175 miles of rail corridor from 
Brigham City to Payson.  Part of this acquisition includes the Mid-Jordan Line (Bingham 
Industrial Lead), which is located on a portion of the above-referenced project.  The Mid-
Jordan Line (Bingham Industrial Lead) is subject to a Prospective Purchaserís 
Agreement between UTA and the Environmental Protection Agency, which became 
effective on June 14, 2002, and a Prospective Purchaserís Agreement between UTA and 
the Utah Department of Environmental Quality, which became effective on April 4, 2002.  
As stated in those agreements, UTAís prospective use of the Bingham Branch is for ì a 
surface passenger rail transportation system that is in accordance with public and 
private institutional controls.î  

UTA requests that any proposed plan from EPA be coordinated with UTA to make 
certain compliance with the foregoing Prospective Purchaserís Agreements is 
maintained, and work is coordinated with UTAís project.   

Response: 

EPA will coordinate remediation activities with UTA, the city, and any prospective 
property owners at the Site.  EPA looks forward to working with the stakeholders on 
future site remediation and development activities. 
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Comments provided by Dennis C. Farley, Counsel for Union 
Pacific Railroad Company, on June 20, 2002 
 
Union Pacific Railroad Company (UPRR) submits the following comments to the United 
States Environmental Protection Agency Region 8 (EPA) and the Utah Department of 
Environmental Quality's (UDEQ) proposed cleanup plan for the Midvale Slag Superfund 
Site, Operable Unit 2 (Midvale Site) and the recommended preferred alternative 
presented by the EPA and UDEQ. 
 
General Comment:   
 
UPRR is the owner of an active rail line that traverses a portion of the Midvale Site, 
which will be impacted by the proposed cleanup plan.  UPRR has not been involved in 
preparing the proposed plan, asked to participate or to provide information regarding 
the proposed cleanup plan, or given the opportunity to address the impacts the plan may 
have upon UPRR operations.  There are specific governmental and statutory regulations 
that apply to rail operations and safety standards that may limit the excavation and 
removal of materials on or near a railroad track as well as limit interference with 
railroad operations in the area.  These comments address some of these concerns; 
however, because of the limited time UPRR has had to review the proposed cleanup plan 
there may be other issues that must be addressed before any planned cleanup is 
implemented.  UPRR reserves the right to supplement these comments as may be 
necessary once additional information concerning the plan is provided as requested 
herein. 
 
Response: 
 
In response to this comment, EPA met with UPRR representatives on August 28, 2002 
and has provided UPRR with all documents related to baghouse dust in EPAís records.   
 
Comment No. 1:  
 
UPRR is concerned about the Baghouse Dust Pond (BDP) area.  The BDP area 
encroaches upon UPRR property in the vicinity of the railroad trestle bridge and rail line 
located near the north central portion of the Midvale Site.  The BDP originally served the 
smelter buildings and associated baghouse system.  The estimated volume of baghouse 
dust mentioned in some of the worksheets within the Focused Feasibility Study for Mixed 
Smelter Wastes (MSW) is approximately 5,100 cubic yards.  More recent estimates place 
the baghouse dust volume closer to 7,000 cubic yards.  None of the estimates appear to 
include the three (3) foot layer of soils (clay) that are targeted for removal below the 
baghouse dust.  Since the preferred remedial alternative is off-site removal and disposal 
of the baghouse dust, the estimates (assuming the underlying soils receive the same 
treatment and disposal management as the baghouse dust) may exceed 10,000 cubic 
yards.   
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Since  this MSW,  by  analytical  review,  has  been  specified  as  a Category  1 waste,  the 
baghouse dust material has been earmarked  for  treatment  to Land Disposal Restriction 
(LDR)  Treatment  standards  for  the  constituents  of  concern  (inorganic  metals).  
Therefore, the calculated volume of this material should be more explicitly defined.  
 
Response:   
 
Since the proposed plan was finalized, EPA has received additional information 
regarding the location of baghouse dust, a Category I material at the Site.  This 
information was summarized in a technical memorandum dated September 2002 and is in 
the Administrative Record for this Site.2 

Prior  to  the  latest  evaluation  of  the  baghouse  dust  area,  there  was  no  known 
contamination on UPRR property.   After a more thorough evaluation of the area, it was 
deemed  likely  that  some  of  the  baghouse  dust  contamination  was  under  the  railroad 
trestle of UPRR and hence was on UPRR property.   
 
After review of the additional baghouse dust information and the trenching activities, it 
was determined that more than one pond existed in the smelter area, with the largest pond 
being located adjacent to and under the current Union Pacific Railroad right-of- way.  
Trenching operations performed on September 10, 2002 suggest that little baghouse dust 
remains on site in the area of the former larger baghouse dust pond.  Direct contact risk 
associated with residual materials will be mitigated by covering the area with slag, an 
appropriate cover, and implementing appropriate institutional controls (including surface 
water management controls).  Conceptual plans prepared by developers indicate this area 
will be covered with approximately 20 feet of slag to raise it to the elevation of the 
existing railroad grade.  EPAís evaluation of ground water modeling demonstrates that 
leaving residual baghouse dust material on site will not affect compliance with alternate 
concentration limits. 

EPA appreciates UPRRís quick response in providing information regarding safety 
standards for excavation activities near the trestle.  EPA will continue to work with 
UPRR in the future regarding related rail issues at this Site.  
 
Comment No. 2: 
 
The preferred alternative for the baghouse dust material, as presented in the proposed 
plan, is excavation of the dust and the three (3) feet of underlying soils within the 
calculated "footprint" of the former BDP area.  The BDP area appears to be within 
UPRRís right-of-way, including beneath the trestle bridge, which spans the current 
north/south access haul road near the center of the site.  

                                                 
2 Other information located in the site repository regarding baghouse dust issues are as follows:  UDEQ 
comments on baghouse dust pond technical memorandum, UDEQ trenching activity summary, UPRR 
correspondence, ENTACT field sampling plan and health and safety plan, ENTACT summary report of 
trenching activities, trip report by CDM on trenching activities, baghouse dust pond technical 
memorandum, and a final baghouse dust pond chronology memorandum.    
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UPRR is concerned that the proposed removal activity will impact the engineered 
stability of the trestle bridge and the raised berm supporting the track adjacent to the 
trestle.  Union Pacific Railroad has clearly defined engineering requirements, which 
govern construction and excavation activities adjacent to tracks and the types of material 
that can be used as backfill and ballast.  These requirements are based on Federal 
Railroad Administration regulations, sound engineering science and past experience. 
 
Response:   
 
EPA has received UPRRís structural engineering requirements.  They are available for 
review in the Administrative Record. 
 
The proposed plan does not discuss obtaining clearances from UPRR prior to performing 
the work nor does it address the impact the work may have upon the existing railroad 
structures, embankment berm and trestle bridge.  The EPA proposed plan must address 
how these very important safety issues will be resolved before any cleanup plan is 
implemented.  As noted above, UPRR has not been invited to participate in any 
discussions concerning the safety issues involving UPRRís rail line arising out of the 
proposed cleanup plan. 
 
Response:   
 
EPA will coordinate with UPRR on all access and remediation activities on UPRR 
property.   
 
As an alternative to the removal proposed in the cleanup plan, the EPA should consider a 
ì cap in placeî  remedy for the baghouse dust materials.  A ì cap in placeî  remedy would 
balance the safety/stability considerations associated with excavations near the rail line 
embankments and trestle bridge, in contrast with the incremental benefit gained by 
removal of the material, especially considering the fact that the ground water beneath the 
site is already impacted.  Because an excavation approach may be impractical, EPA 
should incorporate sufficient flexibility into the baghouse dust remedy so that a ì cap in 
placeî  alternative could be implemented without a ROD amendment. 
 
Response:   
 
EPA agrees that a ì cover in placeî  remedy is most appropriate for residual baghouse dust 
materials given their location and estimated volumes. 
 
Comment No. 3:   
 
According to the document entitled, "Appendix B; Summary of the Final Treatability 
Study Data Report-Solidification/Stabilization for Midvale Slag Superfund Site, Operable 
Unit No. 2, Midvale, Utah; July 31, 1997" (ì Treatability Studyî ), page B-2 suggests that 
no treatment recipe was found to treat the baghouse dust.  UPRR formally requests that a 
copy of the entire Treatability Study be provided for its review.  UPRR would also like to 
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receive any updates to the Baghouse Dust Treatability Study that may have been 
performed since the initial Treatability Study in 1997.   
 
Response:   
 
EPA has made this document available to UPRR. 
 
Comment No. 4:   
 
The approach mentioned in the last paragraph of Page B-3 of the Treatability Study 
regarding the addition of other MSW materials to the baghouse dust is unacceptable for 
several reasons, including the incremental increase of total waste volume and the amount 
of baghouse dust waste that must be treated to LDR standards, thus increasing the 
volume of waste to be treated and the final post-treatment disposal costs.  The 
Treatability Study suggests that the waste stream "resists" attainment of associated LDR 
treatment standards.  The EPA should explore the possibility of granting an LDR 
Treatment variance for this small quantity of material prior to imposing an extremely 
expensive and unnecessary treatment regime.  By limiting the quantity of waste material 
that needs to be treated and targeting a Minimum Technology Requirement land disposal 
unit, the EPA would achieve significant waste minimization and cost savings.  
 
Response:   
 
EPA is anticipating leaving residual baghouse dust material in place in the former 
baghouse dust pond area.  Because there will be no excavation or placement of materials, 
land disposal requirements will not be triggered. 
 
Comment No. 5: 
 
The slag which composes the railroad embankment berm is predominantly large 
diameter (~50mm), air-cooled slag.  As noted in the Cleanup Plan, studies have clearly 
established that this type of slag material has been shown by analytical comparisons to 
be the least likely slag to have leaching potential for the constituents-of-concern (arsenic, 
lead, cadmium, etc.).  UPRR strongly recommends that the preferred alternative for the 
air-cooled, large diameter slag material that composes the railroad embankment and 
ballast be limited to leaving this material in place without the application of a soil 
materials cap.  
 
Access to the UPRR right-of-way is limited to UPRR employees or its contractors and 
placement of a soil cap on the steeply sloping embankment material would not 
substantively increase protection to human health or the environment.  In fact, placement 
of soil along the embankment and/or ballast may result in increased erosion and 
sediment loading to adjacent drainages.  
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Union Pacific formally requests that the existing slag that composes the railroad bed and 
embankments be exempted from the cover requirements proposed in the Plan for 
Category 4 slag. 
 
Response:   
 
EPA concurs with the above statements and has not proposed covering the railroad 
ballast material since access is limited in the right-of-way.  
 
CONCLUSION 
 
Union Pacific appreciates the opportunity to provide these written comments to the 
proposed cleanup plan.  UPRR would like the opportunity to meet with the EPA, UDEQ 
and other parties involved in the cleanup prior to finalization of the proposed plan to 
discuss these issues in more detail and to ensure that safe and efficient railroad 
operations will be maintained during remediation of the Site.  
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Comments provided by Robert P. Hill, Ray Quinney & 
Nebeker, Counsel for Jordan Valley Water Conservancy 
District, dated June 14, 2002 
 
We are writing on behalf of Jordan Valley Water Conservancy District of 8215 South 
1300 West, P.O. Box 70, West Jordan, Utah 84088-0070 to provide preliminary 
comments on the proposed plan for the cleanup of the Midvale Slag Superfund Site and to 
request that the comment period on the proposed plan be extended beyond the current 
June 19 deadline. 
 
  Jordan Valley is the largest municipal water district in Utah, serving one-third of 
the Stateís population. The District includes half of Utahís fastest growing cities within 
its boundaries. Jordan Valley is responsible not only for continuing to provide high 
quality municipal and industrial water to the current population, but also for developing 
additional water sources to cope with projected growth in the Salt Lake Valley. 
 
  Among numerous other water conservation and development projects that have 
been undertaken by the district to meet the areaís future water needs are over 100 
shallow wells that will be drilled along the west bank of the Jordan River over the next 
several years. These include wells which are being drilled in cooperation with the EPA 
and the Utah Department of Environmental Quality for the purpose of replacing 
contaminated ground water in Operable Unit 2 of the Kennecott South Zone Superfund 
Site. The first four shallow wells have already been approved by the State of Utah, and 
others will following due course. 
 
  Jordan Valley objects to the preferred alternative, GW-2, identified in the 
proposal for cleaning up the Midvale Slag OU2 site. The proposal contemplates virtually 
no action with respect to contaminated ground water on the east side of the Jordan River, 
but anticipates that the contaminated ground water will be allowed gradually to migrate 
into and be dispersed by the Jordan River over time. The proposal completely fails to 
account for the changes in ground water dynamics which will be caused as the 
uncontaminated portions of the shallow aquifer are developed over the next few years. 
 

This concern can be easily visualized by reference to the diagram on page 17 of 
the proposed plan. The Midvale Slag contaminated ground water is shown lying on the 
east side of the Jordan River. Jordan Valleyís shallow wells will be located on the west 
side of the river, north and south of the Midvale Slag site. As the demand on the shallow 
aquifer on the west side of the river increases over time, there is a substantial likelihood 
that the contaminated ground water on the east side of the river will be drawn both into 
the Jordan River at an increased rate and beyond the river into the currently 
uncontaminated areas which are being developed for municipal use, causing 
contamination of the new municipal wells. 
 
 A related concern is that, if EPA now fails to adopt a timely, proactive plan to 
contain or treat the contamination, as the aquifer dynamics change over time from the 
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static scenario contemplated by the proposal, EPA will be forced in the future to impose 
or to require affected communities to impose institutional controls on wells west of the 
river to prevent the spread of the Midvale contamination and to protect public health. 
Such controls would prevent the use of this essential aquifer and undermine both the 
future water supply for a substantial portion of the Salt Lake Valley and the ground water 
cleanup and replacement which EPA itself has undertaken west of the river in the 
Kennecott South Zone Superfund Site. 
 
  Jordan Valley requests that EPA evaluate the dynamics of the shallow aquifer on 
both sides of the Jordan River in light of the pending use of the as-yet uncontaminated 
shallow aquifer west of the river, and modify the proposed remediation for the Midvale 
Slag Site to incorporate active ground water cleanup and/or containment measures to 
protect this essential public resource. 
 
  Jordan Valley also requests that the comment period on the proposed plan be 
extended to permit further evaluation of and comment on these issues. 
 
Response: 
  
EPA responded to the districtís request for extension by adding an additional 30 days to 
the comment period for the proposed plan, thus, extending the comment period through 
July 19, 2002.  The district submitted a second comment letter on July 18, 2002.  In that 
second letter, the district reiterated and expanded on the general concerns raised in its 
July 14 letter, above.  EPA has responded to all of the districtís comments below in the 
context of the districtís July 18 letter.
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Comments provided by David G. Ovard, CEO and General 
Manager, Jordan Valley Water Conservancy District, on July 
18, 2002 
 
Thank you for giving us the opportunity to submit additional, detailed comments on the 
proposed plan for the cleanup of Operable Unit 2 of the Midvale Slag Superfund Site.  By 
letter dated June 14, 2002 we have previously provided a brief summary and overview of 
our concerns.  We will not restate that summary here, but refer you to the June 14 letter 
for general background and an introduction to our concerns.  With this letter, we intend 
to flesh out the summary previously provided and submit additional, detailed comments 
for your consideration. 
 
  After carefully reviewing the Operable Unit 2 Proposed Plan of May, 2002, 
together with the final focused feasibility studies for ground water, mixed smelter waste 
and slag in OU2 upon which the plan is based, we have concluded (i) that the baseline 
risk assessment effectively ignored perhaps the most significant risks to human health 
and the environment posed by the contaminants present at OU2, (ii) that the plan fails to 
accomplish the remedial action objectives set forth in the plan, and (iii) that the proposed 
plan does not comply with Superfund evaluation criteria.  The preferred alternatives, 
MSW-2 and GW-2, are both inadequate to accomplish their stated objectives. 
 
  1.  The baseline risk assessment effectively ignored perhaps the most significant 
risks to human health and the environment posed by the contaminants present at OU2. 
 
  The purpose of the baseline risk assessment is to identify the potential risks to 
human health and the environment posed by conditions at the site.  In preparing the risk 
assessment, EPA considered risks presented by teenagers trespassing on the site, plants 
and wildlife at the site, possible future residents living at the site, workers in future 
business, industry and construction at the site, future recreational visitors to the site, 
fisherman and plants and wildlife. 
 
  Lead and arsenic from the site continue to migrate into the shallow ground water 
aquifer.  The shallow aquifer is an important source of drinking water for the southwest 
Salt Lake Valley. The Jordan Valley Water Conservancy District (the ì Districtî ) and 
others are currently developing public water supplies from within this important aquifer.  
Demands on the aquifer will substantially increase in the future.  Nevertheless, EPA does 
not even list development of and increasing dependence on the shallow aquifer as a 
scenario of concern.  The proposed plan naively assumes that flow rates and patterns in 
the shallow aquifer will remain unchanged for the next 300 years, notwithstanding the 
substantial development of drinking water wells in the aquifer that is already under way.  
The plan fails adequately to consider the changing dynamics of the ground water system 
or the inevitable spread of contamination from the site into presently uncontaminated 
portions of the aquifer and public drinking water supplies. 
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 When contacted about these risks, EPA representatives have taken the rather 
cavalier position that it is the water agenciesí and the publicís own fault if they drill 
wells or drink the water, even though the projected wells are located in off-site areas 
where the aquifer is presently uncontaminated.  Instead of remediating the site to protect 
the public water supply, the proposed plan would effectively condemn the public water 
supply to protect EPAís decision to take no action. 
 
Response: 
 
EPA agrees that the purpose of the baseline risk assessment is to identify the potential 
risks to human health and the environment posed by conditions at the site.   As noted by 
the district, in evaluating risks to human health, EPA considered the following exposure 
scenarios: 
 

• Teenagers trespassing on the site (current exposure) 
 
• Plants and wildlife at the site (current and future exposure) 

  
• Anglers (current and future exposure) 

 
• Residents living at the site (future exposure) 

 
• Workers in business, industry, and construction at the site (future exposure) 

 
EPAís evaluation of ground water use, and the risks associated with such use, can be 
found in several sections of the ground water focused feasibility study (GW FFS).   
Regional hydrogeology (including analysis of the Perched Unit, the Upper  
Sand and Gravel or Shallow Aquifer, and the Deep Principal Aquifer) is described in the 
GW FFS on pp. 1-21 through 1-29.  Potential development of the shallow aquifer as a 
municipal source is discussed on pp. 1-29 through 1-31.  Use of ground water as a source 
of drinking water was evaluated as part of the potential future residential use scenario; 
see GW FFS Appendix A, Attachment 3, p.6.   
 
As the district notes, EPA does not consider ì development of and increasing dependence 
on the shallow aquiferî  as a scenario of concern.  There are a number of reasons for this 
conclusion.  
  
(a) Reasonably anticipated future land use.  EPA policy directs that decision makers take 
into account  ì reasonably anticipated future land usesî  when making remedial decisions.  
The scenarios used to evaluate risks to human health are based on anticipated future land 
uses as defined by the City of Midvale (which has jurisdiction over development of the 
Site) and the property owner.  The risk assessment scenarios take into account potential 
residential, commercial, industrial, and recreational uses anticipated in the cityís 
Bingham Junction Master Plan, which has been adopted by the City Council.  This plan 
underlies the Siteís current and future zoning and is the foundation for the re-
development options now being developed by the property owner.  Nothing in the 
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Bingham Junction Master Plan, the Siteís zoning, or the property ownerís re-
development plans contemplates use of the Shallow Aquifer as a water supply for future 
residents, workers, or recreational users. 
 
(b) Existing water quality.  The districtís assertion that ì the Shallow Aquifer is an 
important source of drinking water for the southwest Salt Lake Valleyî  is not supported 
by the water quality standards adopted by the State of Utah for this reach of the Jordan 
River and its alluvium (of which the shallow aquifer is a part).  Under the Stateís water 
quality management program, this reach of the river has not been designated as a 
ì beneficial useî  for drinking water.  The Stateís adopted water quality standards relate to 
agricultural uses, fisheries, and recreational use; these uses were considered by EPA 
when evaluating risks and developing alternate concentration limits (ACLs). 
 
Water in the alluvial (US&G) Aquifer is considered to be a potential source of drinking 
water under Utahís ground water protection program.  However, water in both the Jordan 
River and its alluvial aquifer are presently not suitable for human consumption without 
treatment.  High levels of naturally occurring total dissolved solids (TDS) render the 
uncontaminated portions of the aquifer unsuitable for human use.  The Jordan River also 
carries high concentrations of metals, a tangible reminder of the districtís history as a 
mining, milling and smelting region.  Both TDS and metals (including arsenic, the 
contaminant of concern in the contamination plume on the Midvale site) can be treated to 
levels safe for human consumption through readily available treatment technologies.  
Reverse osmosis, a form of treatment routinely used by public water suppliers, can 
effectively remove all dissolved solids (including TDS and metals such as arsenic) from 
water intended for human consumption. 
 
(c) Shallow aquifer as a source of drinking water: present and future risk. There is 
virtually no present or future risk to human health from use of the Shallow Aquifer as a 
source of drinking water.  EPA and the property owner can restrict use of private wells on 
the site through deed restrictions and similar private-party land use restrictions.  The city 
of Midvale can provide further controls through land use regulations.  Should a public 
water supplier decide to develop the shallow aquifer as a source of drinking water, that 
use would be governed by regulations promulgated under the Safe Drinking Water Act.  
Under this statute, all public water suppliers are required to meet legally enforceable 
concentration limits for a list of identified contaminants (including arsenic) at the tap.  
The district is a public water supplier subject to these regulations; it is therefore required 
to treat water to levels fit for human consumption before delivering water to its users. 
 
In fact, the water treatment plant now under construction by the district includes reverse 
osmosis technology and is designed to address the kinds of contaminants found in the 
Shallow Aquifer at Midvale.  (This treatment plant is partially funded through a 
settlement arising from the Kennecott South Zone Superfund site, the ì wellsî  referenced 
in the districtís June 14 letter.)  Thus, should a decision be made to develop the Shallow 
Aquifer as a source of drinking water, the District will be well-equipped to treat both 
naturally occurring TDS contamination and the metals-loading resulting from the 
regionís history as a mining district. 
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(d)  Aquifer flow rates/patterns and contaminant migration.  In support of its view that 
EPA has failed to adequately evaluate risk, the district asserts that the proposed plan 
ì fails adequately to consider the changing dynamics of the ground water system or the 
inevitable spread of contamination from the site into presently uncontaminated portions 
of the aquiferî  and ì naively assumes that flow rates and patterns in the shallow aquifer 
will remain unchanged for the next 300 years.î   On the contrary, modeling performed by 
EPA demonstrates that pumping in the Shallow Aquifer may change flow rates and 
patterns over time.  Should the Shallow Aquifer be developed as a source of drinking 
water, the nature and rate of change within the aquifer will be determined by the water 
management decisions made about where wells are placed and the rate of pumping (flow 
rates) at which wells are operated.     
 
For example, the district could choose to place its production wells outside the zone of 
influence affecting ground water at the Midvale site.  Under this placement scenario, 
there is no predicted change to flow rates and patterns and the contamination plume does 
not migrate off site.  At the other end of the spectrum, should the district choose to locate 
a production well directly across the river from the site, and should this well be pumped 
at a rate of 700 gpm, the production well would induce flows beneath the Jordan River 
and into uncontaminated portions of the aquifer.  There are a number of scenarios 
between these two extremes that would allow production of shallow aquifer water with 
little or no disruption to existing patterns and flow rates.  Thus, decisions made by the 
district and State governing bodies will ultimately determine if and by how much patterns 
and flow rates within the Shallow Aquifer are changed in the future. 
 
The presence of arsenic contamination in the Shallow Aquifer was documented and made 
public many years ago before the district made plans to develop the Shallow Aquifer as a 
source of drinking water.  EPA has tried to coordinate planning with the district over the 
years, meeting with district representatives many times between the spring of 1999 and 
the spring of 2002.   
 
EPA hired the districtís consultant to help evaluate an alternative that would combine 
active pumping with the districtís operation of its treatment plant to deliver treated water 
to users.  (See alternative GW-4, the single high yield well, described in the GW FFS on 
pp. 3-4, screened on pp. 3-9 through 3-10, and evaluated in detail on pp. 4-28 through 4-
41.)  Ultimately, this alternative was found to be unimplementable because the district 
would not commit to accepting water from the high yield well for treatment, and because 
of the districtís request for Superfund dollars to pay for plant construction costs.  (Note 
that CERCLA prohibits EPA from spending Superfund dollars to develop public water 
supplies.) 
 
(e) Remedial alternatives.  Finally, in its comments, the district implies that EPA has 
rejected remediation alternatives that will address arsenic contamination on a near-term 
basis.  This is inaccurate.  Under the most aggressive pump-and-treat scenarios, arsenic 
contamination is projected to persist within the Shallow Aquifer for 90 to 300 years, (GW 
FFS p. 4-56, evaluation of long-term effectiveness and permanence).  Thus, active 
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treatment would not remediate arsenic contamination in a time frame that is meaningful 
for the districtís water development plans. 3 
 
  2.  The plan fails to accomplish the remedial action objectives set forth in the 
plan. 
 
  EPA states that its ground water remedial action objectives include prevention of 
unacceptable exposure to current and future human populations due to direct contact or 
drinking contaminated ground water, and prevention of movement of contaminated 
ground water into uncontaminated parts of the shallow and deep aquifers.  Yet the plan 
does absolutely nothing to accomplish these purposes.  As noted above, the plan ignores 
the fact that, given the already established plan of development of these critical, currently 
uncontaminated water supplies, contamination from the site will migrate into the shallow 
and deep aquifers, and the public will be exposed to direct contact. 
 
Response:  
 
As noted above, management decisions regarding location and operation of production 
wells can avoid or minimize changes to current conditions, preventing migration of the 
plume.  In addition, there is virtually no present or future risk to human health from use 
of the Shallow Aquifer as a source of drinking water.  See response 1 (c), above. 
 
  3.  The proposed plan does not comply with Superfund evaluation criteria. 
 
  The first and most important criterion for evaluating any proposed Superfund 
remedial action is overall protection of human health and the environment.  For all of the 
reasons stated, the alternatives proposed in the plan completely fail to protect an 
important drinking water source. 
 
Response:  
  
See responses to comments 1 and 2.  The Superfund evaluation criteria referenced by the 
district were promulgated in the National Contingency Plan (NCP) at 40 CFR  
300.430(e)(9)(iii).  EPAís evaluation of the possible alternatives against these criteria can 
be found in Section 4 in each of the three focused feasibility studies (ground water, mixed 
smelter wastes and slag) .  The evaluation of the proposed alternative, GW-2, Limited 
Action with Alternate Concentration Limits, is found in GW FFS pp. 4-5 through 4-10.  
EPAís analysis of potential risks to human health is described in the response to comment 
1 above. 
 
It is worth noting that one of the NCPís remedy selection criteria is state acceptance.  
UDEQ considers the Limited Action Alternative for ground water, with its use of ACLs, 
                                                 
3  EPA evaluated three alternatives based on extraction and active treatment: GW-3, involving use of 
multiple wells to extract ground water; GW-4, use of a single, high-yield well; and GW-5, use of a French 
drain.  These alternatives are described at GW FFS pp. 3-3 through 3-5; preliminarily screened at pp. 3-8 
through 3-11; and evaluated in detail at pp. 4-10 through 4-52. 
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monitoring, and institutional controls, to be protective of human health and the 
environment and to be the most appropriate approach to ground water at Midvale slag 
based upon the assessment of the Superfund evaluation criteria.  For this reason, UDEQ 
has advised EPA that committing the State to expensive ongoing operation and 
maintenance of an extraction/treatment system for one or more centuries would not be a 
cost-effective expenditure of State resources. 
 
  4.  Alternative MSW-2 fails to protect human health or the environment. 
 
  EPAís preferred alternative for remediation of mixed smelter wastes fails to 
protect either human health or the environment for each of the following reasons: 
 

a.  The 1998 Supplemental Remedial Investigation found 1,300,000 ppb arsenic in 
perched ground water zone.  Perched aquifer contamination should be considered 
a Category 1 waste.  It appears to contain the highest concentration of arsenic 
found at the site and serves as a source material for deeper ground water 
contamination.  MSW-2 places substantial emphasis of remediating Category 1 
wastes, but fails to acknowledge that the perched aquifer is the most highly 
contaminated material at the site. 

 
b.  Addressing the MSW cleanup and perched aquifer contamination with a 
combined remedial action may offer cost savings. 

 
Response:  
 
EPA believes that perched unit soils are properly classified as Category 2 wastes.  
Category 1 wastes are classified as materials with high direct contact risk and with high 
potential to leach to ground water.  Isolated areas of the Perched Unit, where baghouse 
dust material is close to the surface have been classified as Category I wastes.  Exposure 
risks in other areas of the Perched Unit from direct contact are extremely low due to the 
contaminantsí location (at a depth of 30 to 40 feet).   Potential risks to future workers 
engaged in excavation work can be managed through local land use regulations.  The 
City of Midvale already has such controls in place for other locations where 
contamination may exist at depth, and the city issues permits for excavation in the public 
right-of-way to notify of potential hazards and provide requirements for excavation.  The 
city oversees the excavation work to ensure that permit requirements are fulfilled. 
 
With respect to leachability, EPA evaluated excavation and disposal of perched unit soils 
in the Mixed Smelter Waste FFS.  Ground water modeling demonstrated that excavation 
and removal of perched unit soils made no meaningful difference to future ground water 
remediation rates, whether either active treatment or the limited action alternative were 
under consideration.  The analysis determined that excavation of perched unit soils 
offered no additional protectiveness for a very high cost relative to other alternatives 
considered.  Transport of arsenic through the Perched Unit would be directly related to 
water use on site, and these uses (principally irrigation and storm water) can be managed 
through site planning and land use regulations. 
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Soils within the Perched Unit are not the most highly contaminated materials found on 
site.  Baghouse dust and possible residual deposits of arsenic trioxide present high 
exposure risks; these materials are classified as Category 1.  
 
The district refers to the Perched Unit as an ì aquifer.î    EPA believes this categorization 
is somewhat misleading.  The Perched Unit consists of a mixture of loams, clays, and 
gravel, interspersed with fine sand and sand/clay lenses.  There is no continuous saturated 
zone within the unit, simply dispersed lenses with varying degrees of saturation.  The 
hydrogeological characteristics of this unit are such that it cannot yield useable quantities 
of ground water to a well. 
 
During the Supplemental Remedial Investigation, dissolved arsenic was measured at 
1290 mg/L in a Perched Unit ground water sample obtained from well PW-103.  This is 
the highest concentration of arsenic observed in ground water at the Site but not the 
highest concentration when compared to all media at the Site.  Concentrations observed 
in the soils of this zone are also not among the highest observed at the Site.  For example, 
the peak arsenic concentration observed in the Perched Unit soils, 4,014 mg/kg, occurs at 
a depth of 40.5 to 43 feet at the MW-103/PW-103 location (Supplemental Remedial 
Investigation Report 1998), whereas the mean arsenic concentration in the calcine waste 
is 6,113 mg/kg and in baghouse dust is 13,358 mg/kg (Mixed Smelter Waste FFS).   
The ground water in the Perched Unit is not currently being withdrawn for use, and the 
contaminated soils in the unit are located at depths of over 30 feet.  As a result, there are 
no direct exposure pathways for these materials. 
 
The presence of the contaminated media within the Perched Unit has been considered in 
ground water modeling simulations.  Modeling indicates that this contamination will 
continue to act as a source of contamination for the US&G Aquifer for many years; 
however, predicted contaminant concentrations within the US&G Aquifer resulting from 
continuing discharge from the Perched Unit are within limits considered protective of 
human health and the environment.  Removal of all contaminated material was evaluated 
in the Mixed Smelter Waste FFS.  Alternatives MSW-5 and MSW-6 considered the 
complete removal of all wastes, contaminated soils, and contaminated ground water 
within the Miscellaneous Smelter Waste Area, including the Perched Unit consistent with 
a goal of restoring the US&G Aquifer to beneficial use.  The evaluation concluded that, 
even with complete removal, restoration of the US&G Aquifer could not be achieved for 
at least 90 to 300 years and that such a removal would have a very high cost.  Capital 
costs alone for alternative MSW-6 were estimated to be over $67 million. 
 
  5.  Alternative GW-2 fails to protect human health or the environment. 
 
  EPAís preferred alternative for remediation of ground water also fails to protect 
either human health or the environment: 
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a.  GW-2 is characterized as a ì limited actionî  alternative.  This is misleading.  
It is in fact a no-action alternative.  EPA simply proposes to monitor the 
continuing migration of contaminated ground water as it spreads beyond the site. 

 
Response:  
 
The district states that contaminated ground water is projected to spread beyond the site.  
This statement is inaccurate.   At present, the arsenic plume is located entirely within that 
portion of the site known as ì Operable Unit 2.î   The arsenic plume discharges to the 
Jordan River.  There are no other off site discharges, and migration off site is not 
projected in the future.   
 
Concentrations at the point of discharge to the river do not present a threat to human 
health at this time.  Ground water modeling indicates that this situation will not change in 
the future.  Although concentration levels are projected to rise as arsenic continues to 
move through the plume, discharge rates to the river will remain below levels that present 
a risk to human health and the environment.   
 
The proposed remedy relies on natural processes to remediate arsenic contamination over 
time coupled with institutional controls to prevent contact with contaminated soils or 
ground water.  The ACLs calculated for the discharge to the river are intended to provide 
a safety net, allowing contamination concentrations and movement to be monitored. 
 

b.  The proposed plan makes vague references to ì institutional controls.î   It 
provides no information, however, on what those controls might be, who will 
implement the controls, what the controls might cost or who might be impacted by 
the controls.  It is understandable that EPA, having failed to consider the real 
risks to drinking water supplies in the feasibility studies, is not in a position to 
propose any concrete measures to address those unstated risks.  More 
importantly, however, without knowing what the controls might be, it is 
impossible to evaluate what adverse impacts the controls might have on the 
public, or what direct and indirect costs and burdens such controls will impose on 
the community.  By trying to save the immediate cost of active remediation, EPA 
will be imposing much greater, long-term costs on the public as alternative water 
sources must be found to replace the sources lost due to EPAís decision to take no 
action.  It is disingenuous to promote GW-2 as a plan to protect the public 
without identifying and disclosing for public review or comment the real public 
costs and consequences of this low budget, no action alternative. 

 
Response: 
 
The district accurately notes that the proposed remedy relies on institutional controls, 
then inaccurately states that EPA ì provides no informationÖ on what those controls 
might be, who will implement the controls, what the controls might cost or who might be 
impacted by the controls.î   In fact, EPA discussed potential institutional controls at some 
length in the three feasibility studies and included costs for institutional controls in 
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detailed cost calculations. See GW FFS pp. 2-28 through 2-32, including Table 2-8; 
Table 4-2, Remedial Alternative Cost Summary, Alternative GW-2. 
 
Institutional controls have been discussed extensively with representatives of both 
Midvale City and the property owner, the two entities responsible to implement controls.  
Both have expressed willingness to implement appropriate restrictions and regulations.  
As noted above, Midvale currently has regulations in place to manage risks from 
contamination located at depth, and the city plans to extend these regulations to the 
Midvale site as the Bingham Junction redevelopment plan proceeds.  Institutional 
controls agreed to by the property owner will be incorporated into a consent decree 
settling liability at the site.   
 
Finally, as noted above, under the active treatment alternatives evaluated in the FFS, 
remediation would take anywhere from 90 to 300 years.  Institutional controls would be 
required over these time periods to ensure that people did not come into contact with 
contaminated soils or ground water while remediation was underway.  Thus private party 
land use restrictions and local government land use controls will be necessary under any 
remediation scenario.  Furthermore, the active treatment remedies considered in the FFS 
would impose very high long-term operation and maintenance costs.  These costs would 
be borne by the public through the State DEQ. 
 

c.  The location of the arsenic ì hitsî  in the perched aquifer (and the limited 
lateral extent of the perched aquifer) indicate the perched aquifer is the 
continuing source for arsenic contamination in the shallow aquifer.  The perched 
aquifer is predicted to continue contaminating the shallow aquifer for 275 years. 

 
Response: 
 
The Perched Unit has been considered a source of arsenic contamination to the US&G 
Aquifer in evaluations of contaminant fate and transport at the site.  In the Supplemental 
Remedial Investigation, the mass of arsenic in the Perched Unit was estimated to be 
sufficient to support the current approximated loading rates for almost 300 years.  The 
predicted contaminant concentrations within the US&G Aquifer resulting from this 
discharge from the Perched Unit are within limits considered protective of human health 
and the environment under the proposed plan. 
 

d.  The perched aquifer is present only in a limited area of the site at about 35 
feet below ground surface, and should be remediated to protect public water 
supplies in the shallow aquifer. 
 

Response: 
 
The depth of contamination in the Perched Unit exceeds a depth of 40 feet.  Removal of 
all contaminated material was evaluated in the mixed smelter waste FFS.  The evaluation 
concluded that, even with complete removal, restoration of the US&G Aquifer could not 
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be achieved for at least 90 to 300 years and that such a removal would have a very high 
cost ($67 million for capital alone). 
 

e.  EPA should reconsider alternatives for restoration of the perched aquifer to 
eliminate it as the long-term contaminant source for ground water at the site.  
GW-2 does not address NCP expectations because it does not treat principal 
threats ñ specifically the perched aquifer, which serves as the ì liquidî  source of 
contamination migrating to the underlying shallow aquifer.  Given the very long 
time frame (275 years) for the perched aquifer to continue to serve as a 
contaminant source, EPA should consider at least containment via a low 
permeability wall with limited ground water extraction in the shallow aquifer to 
prevent continued migration of the perched aquifer contaminated source. 

 
Response: 
 
As noted above (see comment 4), EPA believes that the Perched Unit is not an ì aquifer.î    
The Perched Unit consists of a mixture of loams, clays and gravel, interspersed with fine 
sand and sand/clay lenses.  There is no continuous saturated zone within the unit, simply 
dispersed lenses with varying degrees of saturation.   The unit does not yield significant 
volumes of water to wells, making it unsuitable as a water source.   
 
Contamination within the Perched Unit is found at variable levels, at depths reaching 40 
to 45 feet.  Volume calculations performed to evaluate possible excavation and disposal 
of soils within the unit yielded estimates of 517,000 cubic yards.  As discussed in the 
response to comment 4, above, analysis determined that excavation of Perched Unit soils 
offered no additional protectiveness for a very high cost relative to other alternatives 
considered. 
 
The use of physical and hydraulic barriers for lateral containment of contamination in 
both the US&G (Shallow) Aquifer and the Perched Unit were evaluated in the FFS  (see 
GW FFS pp. 2-26 through 2-51.)   Physical and hydraulic barriers for the Perched Unit 
were eliminated from further consideration based on effectiveness (see p. 2-48).  Physical 
barriers for containment of contaminated ground water in the US & G aquifer were also 
eliminated based on effectiveness (see p. 2-49). 
 
Since the ground water in the Perched Unit cannot be withdrawn for use and the 
contaminated soils in the unit are located at depth, there are no direct exposure pathways 
for these materials.  The Perched Unit has been considered a source of arsenic 
contamination to the US&G Aquifer in evaluations of contaminant fate and transport at 
the Site.  Predicted contaminant concentrations within the US&G Aquifer resulting from 
discharge from the Perched Unit are within limits considered protective of human health 
and the environment under the proposed plan.  
 

f.  Site ground water data show a large arsenic plume is present at the  
site.  One remedial action objective is prevention of future migration of 
contaminants of concern into previously uncontaminated portions of the shallow 
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aquifer.  Modeling conducted by EPA shows that under GW-2 the concentration 
of arsenic in the shallow aquifer will increase to more than double its current 
concentration in 130 years, and that the arsenic plume will increase in size.  The 
preferred alternative would therefore result in contamination of previously 
uncontaminated portions of the aquifer.  GW-2 does not meet the remedial action 
objective because it will result in spreading of contamination into previously 
uncontaminated ground water.  The arsenic plume will continue to spread without 
active ground water remedies.  EPA should require active ground water 
extraction and treatment to prevent spreading of the plume to uncontaminated 
portions of the aquifer. 
 

Response: 
 
The modeling work cited by the JVWCD is presented in Appendix 6B of the 
Supplemental Remedial Investigation Report found in the Administrative Record for the 
Site.  The districtís references to the modeling work are imprecise and lack proper 
reference to the assumptions utilized in the evaluation and the results obtained.  The 
scenario considered, Scenario 1a, provided an evaluation of arsenic transport in the 
US&G Aquifer under current conditions.  The results indicate that concentrations will 
increase within the plume but that lateral expansion of the arsenic plume will be 
negligible.  The migration of the arsenic plume downgradient, as shown in the modeling 
results, is due to the inability of the modeling method used to simulate ground water 
discharge to the Jordan River.  Data indicate that the arsenic plume in the US&G Aquifer 
is entirely captured by the Jordan River.  Therefore, implementation of the limited action 
alternative for ground water does not result in the contamination of previously 
uncontaminated portions of the US&G Aquifer. 
 
Spread of contamination to the Deep Principal Aquifer is also extremely unlikely.  The 
migration of the arsenic contamination from the US&G Aquifer to the Deep Principal 
Aquifer would require a reversal in the flow direction between the two aquifers.  Such a 
reversal could only be created through additional development of the Deep Principal 
Aquifer.  Additional drawdown in the Deep Principal Aquifer is highly unlikely since the 
aquifer is legally closed to additional ground water appropriation in the Salt Lake Valley 
and the site is part of the Sharon Steel Restricted Area. 
 

g.  The shallow aquifer and the deep principal aquifer are current sources of 
public drinking water.  The remedial action objectives indicate that all remedies 
must be protective of these aquifers as drinking water sources.  EPA modeling 
indicates that Murray City Well No. 9, which is partially screened in the shallow 
aquifer, is expected to draw the Midvale arsenic plume towards the well.  The 
modeling indicates the arsenic concentration at the Murray City well will 
increase to 50 ug/L (5 times the maximum contaminant level (ì MCLî ) of 10 ug/L) 
in 200 years.  GW-2 is not protective of the aquifers as drinking water sources 
and will allow arsenic contamination to be drawn towards the Murray City well, 
as well as numerous additional wells that will be developed in the shallow aquifer 
in the near future.  EPA should require active ground water extraction and 
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treatment to prevent offsite migration and impacts to drinking water sources from 
the Midvale plume. 

 
Response: 
 
The modeling work cited is presented in Appendix 6B of the Supplemental Remedial 
Investigation Report (Sverdrup 1998).  The districtís references to the modeling work are 
imprecise and lack proper reference to the assumptions utilized in the evaluation.  It is 
important to note that the simulations cited are not predictions of future conditions.  
Hypothetical conditions were assumed and resultant arsenic transport evaluated.  The 
assumed conditions are very different than those observed today and are not consistent 
with ground water management as provided for in the Salt Lake Valley Ground Water 
Management Plan.   
 
Migration of the arsenic contaminated ground water in the US&G Aquifer at the site was 
examined in Scenario 2 considering the following assumed conditions: 
 

• Ground water development has resulted in significant decreases in water levels in 
the US&G Aquifer (presently there is little to no development of the aquifer in the 
vicinity of the Site). 

 
• The Jordan River becomes a losing stream (presently the Jordan River is gaining). 

 
• The flow direction in the US&G Aquifer changes to the north (from the presently 
observed northwest). 

 
• The source of arsenic is constant (actually will decrease over time). 
 

Ground water development in the US&G Aquifer is presently limited and the State 
engineer has prohibited additional development of the Deep Principal Aquifer at the Site.  
Therefore, attaining conditions similar to the assumptions is unlikely. 

 
h.  GW-2 relies on alternative concentration limits (ì ACLsî ) in accordance with 
CERCLA Section 121(d)(2)(B)(ii).  An ACL for ground water may not be 
established if a point of human exposure is assumed to exist.  The District has 
prepared plans and filed water rights for use of the shallow aquifer that are 
impacted by contamination from the site.  However, EPA failed to consider the 
Districtís wells and water rights as points of human exposure in proposing ACLs.  
EPA has also conducted modeling of Murray City Well No. 9 and concluded that 
arsenic contamination from the site will be drawn towards the well and eventually 
exceed the MCL.  EPA should not proceed with ACLs because points of human 
exposure exist at the Districtís wells and Murray City Well No. 9. 
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Response: 
 
The district states that ì an ACL may not be established if a point of human exposure is 
assumed to exist.î   The district apparently misreads the applicable rule.  Section 
121(d)(2)(B)(ii) of the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) prohibits use of any process for establishing ACLs for 
hazardous constituents in ground water that assumes a point of human exposure beyond 
the boundary of a facility except where three specific conditions are met (emphasis 
added):  
 
  ●  There are known and projected points of entry of such ground water into surface  
    water. 
 

• On the basis of measurements or projections, there is or will be no statistically    
significant increase of such constituents from such ground water in such surface 
water at the point of entry or at any point where there is reason to believe 
accumulation of constituents may occur downstream. 

• The remedial action includes enforceable measures that will preclude human 
exposure to the contaminated ground water at any point between the facility 
boundary and all known and projected points of entry of such ground water into 
surface water. 

If these criteria are met, then the assumed point of exposure may be at the known and 
projected points of entry. 
 
Thus, if restoration of ground water is not practicable and there is an assumed point of 
human exposure beyond the boundary of a facility and the three statutory conditions are 
met, then alternate concentration limits may be used (in lieu of applicable or relevant and 
appropriate requirements) to protect human health.  At this site, discharge from the 
contaminant plume into the Jordan River is the assumed point of human exposure.  ACLs 
will be set for this location.  Numeric performance standards will be established for wells 
identified as the point or points of assessment.  Additional points of assessment will be 
established in and around the plume. 
 
There are presently no other points of human exposure on or off the Midvale site.  An 
upward gradient exists between the Deep Principal Aquifer and the US&G Aquifer and 
within the US&G Aquifer that prevents downward migration of contamination.  Such 
conditions prevent the migration of contamination toward Murray City Well #7 and its 
wellhead protection area.  Restrictions placed on the development of the Deep Principal 
Aquifer also provide for maintaining conditions that prevent the migration of 
contamination to other municipal wells.  Contaminated ground water lies within the 
Sharon Steel Restricted Area (Salt Lake Valley Ground Water Management Plan).  The 
transfer of water rights into this area is prohibited.  Institutional controls will be provided 
to prohibit development of US&G Aquifer at the Site.  As a result, it is very unlikely that 
development of the US&G Aquifer will result in ground water flow to the north toward 
Murray City Well #7. 
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As discussed in response 1 (c), above, the districtís plans to develop the shallow aquifer 
as a source of drinking water do not create a future risk of human exposure.  Should the 
district decide to deliver water from the shallow aquifer to its users, the point of human 
exposure would be at the tap.  As a public water supplier governed by the Safe Drinking 
Water Act, the district would be required to deliver water that has been treated to 
drinking water standards at the tap, the ì assumed point of human exposureî  within the 
meaning of CERCLA ß121.   
 

i.  GW-2 relies on monitored natural attenuation (ì MNAî ), in combination with 
ACLs and unspecified institutional controls.  EPA guidance indicates MNA may 
be appropriate (i) when it can be effective in a reasonable time frame, and (ii) 
when historic data demonstrate a clear trend of decreasing or stabilized 
concentrations at the plume boundaries.  For the Midvale Slag Site neither of 
these conditions is met.  The anticipated time frame EPA gives for MNA to 
ì flushî  through the arsenic contamination is more than 300 years.  This is not a 
reasonable time frame given that removal of the perched aquifer source could 
decrease this time by 275 years (EPAís estimated time for Perched aquifer to 
continue to act as a contaminant source).  The existing ground water data show 
increasing arsenic concentration trends and EPA modeling predicts that arsenic 
concentrations in the shallow aquifer will continue to increase for over 100 years.  
Clearly, the contaminant plume is not stabilized or decreasing in concentration.  
EPA should not select MNA as the preferred alternative for these reasons.  EPA 
should look for ways to cost effectively restore beneficial ground water use in the 
shallow aquifer. 
 

Response: 
 
EPA agrees that conditions at the site are not suitable for the utilization of monitored 
natural attenuation (MNA).  MNA was evaluated in the FFS and not considered an 
implementable action.  The concentration of arsenic in the US&G Aquifer is predicted to 
increase over the next 130 years, which makes MNA inappropriate for use at this Site.  
However, given current conditions, this increase will not result in a significant increase in 
the concentration in the Jordan River making use of an ACL an appropriate remedy.  
While there is sufficient arsenic within the Perched Unit to support the current rate of 
loading for almost 300 more years, removal of all of the contamination in the Perched 
Unit will not allow restoration of the US&G Aquifer in a reasonable time frame. 
 

j.  Ground water modeling conducted by the EPA and others shows that using 
current appropriated water rights and typical municipal well pumping rates and 
schedules, the flow direction in both the shallow aquifer and the deep principal 
aquifer will change in the near future.  Under these conditions and the GW-2 
scenario, arsenic contamination from the site will soon begin to migrate to the 
deep principal aquifer.  This will result in spreading of the Midvale contaminant 
plume.  GW-2 will therefore not prevent future migration of contaminants into the 
uncontaminated portions of either the shallow aquifer or the deep principal 
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aquifer, and therefore does not meet the remedial action objectives.  On the other 
hand, extraction of shallow ground water at the Midvale site would maintain a 
hydraulic gradient towards the extraction system and prevent future migration of 
the plume into uncontaminated portions of the aquifers. EPA should require 
active ground water extraction and treatment to prevent offsite migration of the 
Midvale plume to the deep principal aquifer. 

 
Response: 
 
References to the modeling work performed by EPA, presented in Appendix 6A of the 
Supplemental Remedial Investigation Report, are imprecise and lack proper reference to 
the assumptions utilized and the results obtained.  The ground water modeling conducted 
by EPA that supports the proposed alternative for ground water considered all current 
uses of ground water in the vicinity of the Site.  Ground water modeling conducted by the 
State of Utah and the U.S. Geological Survey (Lambert 1995) also considers all current 
uses of ground water in the Salt Lake Valley and provides for similar flow conditions as 
used in the GW-2 alternative.  Under the conditions utilized for the GW-2 alternative, 
contaminated ground water will continue to discharge to the Jordan River and will not 
migrate either into uncontaminated portions of the US&G Aquifer or into the Deep 
Principal Aquifer.   
 
Migration of contamination to the Deep Principal Aquifer would require a substantial 
increase in withdrawals from the aquifer.  This is highly unlikely since the State engineer 
has closed the aquifer to additional appropriation.   
 
Extraction of shallow ground water is not necessary to contain the contaminated ground 
water at the Site.  The present hydraulic gradients that naturally exist at the Site are 
sufficient to fully contain ground water contamination. 
 

k.  EPA has not fully addressed the impacts or potential impacts of the slag 
contaminant plume on the development of the shallow aquifer in the vicinity of the 
site or, specifically, how water rights held by the District and others will be 
impacted.  No modeling has been presented to demonstrate that the Midvale 
contaminant plume will not impact these water rights under the preferred no-
action alternative.  Modeling should also be conducted to demonstrate whether an 
active extraction system at the site will reduce or eliminate spreading of the 
plume to other wells and discharge of contaminant to the Jordan River. 

 
Response: 
 
The district states that EPA has not conducted modeling ì to demonstrate that the Midvale 
contaminant plume will not impact these [the districtís] water rightsî  for the proposed 
alternative.   EPA did consider impacts to existing water rights/users in its evaluation of 
alternatives.  See GW FFS pp. 1-29 through 1-31.  In the FFS, EPA notes that, in 1999, 
the district began acquiring agricultural water rights that it intended to convert to 
municipal uses.  It is EPAís understanding that some or all of these applications are still 
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pending, and that the districtís plans for water development near the Site have not yet 
been approved by State governing bodies.  
 
In response to the districtís comments, EPA performed additional calculations to evaluate 
impacts to the contamination plume from an active extraction system located directly 
across the Jordan River from the Midvale site.  The calculations indicate that pumping 
from a fully screened well in the Shallow Aquifer at a rate of 700 gpm located on the 
west bank of the Jordan River in the vicinity of the points of discharge of the Midvale 
Slag OU2 arsenic plume will pull contamination beneath the river and into the well. 
 
As noted in response 1(d), above, this scenario is only one possibility available to the 
district to develop water within the Shallow Aquifer.  Management decisions made by the 
district regarding well location and production flow rates will determine if and how the 
arsenic contamination plume located on the Midvale site will be affected in the future. 
 
  We appreciate the time and effort that have gone into investigating the Midvale 
site and evaluating alternative remediation strategies.  We, like you and the rest of the 
community, are anxious to see the actual remediation begin.  It would be unfortunate, 
however, if after all this time and effort the remediation plans finally selected did not 
solve the underlying problems, but merely postponed or even exacerbated them.  We urge 
you to modify your preferred surface remediation alternative to effectively deal with the 
perched aquifer, and that, rather than taking no real action with respect to ground water 
contamination as contemplated in GW-2, you adopt one of the other alternative ground 
water plans that would actually solve the ground water problem and protect these 
important public water supplies. 
 
Response: 
 
Comment noted.  
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Comments provided by Joyce and Russ Becker, Ball Feed & 
Horse Supply, dated July 15, 2002 

I am sending a copy of a recent article in a local Midvale paper. I would like to call to 
your attention and those who are in connection with the Midvale Slag Superfund sites, 
including Sharon steel and Midvale Slag, both in the EPA and the E.E.D.O. departments, 
that the homeowners and business owners attention to the clean-up matter has not 
dwindled. However, after so many years of meetings, that have seemed to be heading 
down dead-end streets with little or no resolution of the problems, has made the 
attendance at meetings dwindle in numbers. 
 
I can assure you that those who live and work around the area, and those who own 
property and have any interest in the area are very much interested in having this matter 
resolved and would like to see attention with results in clean-up and development of the 
area. We should and could be keeping pace with all the other surrounding cities, as 
growth and development are on a continuous basis. 
 
I as both a homeowner and business owner, which boarders the site, have attended and 
been interested in this project for many years. We feel that with no attention and 
expedient clean-up, it will continue to have a stagnation of property values. With clean-
up and development revenues would also be realized for City Hall, along with increased 
business for the rest of the area. Homeowners, would realize a beautification of the area 
and many other benefits. I have heard over the years and even recently that devaluation 
of property does hang over our heads since this project began, and most do not see any 
change in that status. 
 
The location of the property is in the heart of the Salt Lake City valley, and could be 
developed and become very profitable for everyone. Revenues derived and a contribution 
to the Salt Lake Valley. If this continues to remain a polluted area it not only harms the 
health of everyone, but also will continue to downgrade the area. This is not fair to 
anyone who believed Midvale as a vital part of the Salt Lake City Valley, and still believe 
could be a hub of the Valley, with various contributions from not only business, but from 
a lovely place in which to reside. 
 
I also believe that if the attention goes forward to correcting the problem, and both 
residence and business owners feel that it is not a stagnated project, you will have the 
response and contributions of attendance and desires to contribute feedback to the 
project. 
 
I would appreciate being kept abreast of further developments. 
 
Thanking you and others who are contributing to the betterment of the area and further 
progress with this matter. 
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Response: 
 
EPA understands the public concerns regarding this Superfund site.  EPA has diligently 
worked with the stakeholder group, which included representatives for the citizens of 
Midvale, to achieve the best possible remedy for the Site that would allow for the 
maximum redevelopment opportunity while protecting human health and the 
environment.  EPA is pleased to submit this proposed plan and forthcoming ROD that 
has found a remedy solution that meets everyoneís objectives for development while 
maintaining the utmost goal of protecting human health and the environment.  
Information regarding this Site can be found in EPAís Administrative Record and the 
State offices.  EPA appreciates your comments and concerns and is working towards 
meeting the goals of all stakeholders and citizens.   
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Comments provided by Thomas H. DeSpain, Deputy Director 
of Public Services, dated August 9, 2002 
 
Murray City Corporation had the privilege of reviewing a letter, dated 7-19-02, from 
David Ovard, General Manager of Jordan Valley Water Conservancy District.  (See 
enclosed letter).  Several statements were made concerning the probable ground water 
contamination of Murray City Well #7 (referred to as Well #9 in letter).  
 
[Note that the following statements made in the JVWCD letter were highlighted by 
Murray City]: 
 

In the seventh bullet under the 5th topic on pages 4 and 5: 
ì EPA modeling indicates that Murray City Well No. 9, which is partially 
screened in the shallow aquifer, is expected to draw the Midvale arsenic plume 
towards the well.  The modeling indicates the arsenic concentration at the Murray 
City well will increase to 50 ug/L (5 times the maximum contaminant level 
(ì MCLî ) of 10 ug/L) in 200 years.  GW-2 is not protective of the aquifers as 
drinking water sources and will allow arsenic contamination to be drawn towards 
the Murray City well, as well as numerous additional wells that will be developed 
in the shallow aquifer in the near future.î  
 
In the eighth bullet under the 5th topic on page 5: 
ì EPA has conducted modeling of Murray City Well No. 9 and concluded that 
arsenic contamination from the site will be drawn towards the well and eventually 
exceed the MCL.  EPA should not proceed with ACLs because points of human 
exposure exist at the Districtís wells and Murray City Well No. 9.] 

 
Murray City Public Services would like to meet with you on your next visit to Salt 
Lake City to receive clarification on the comments made in the letter as well as 
information regarding the study on the Midvale Slag Site and Operation Unit 2 
Proposed Plan.  To make an appointment, I can be reached at: Murray City 
Public Services 
 
 
ATTN:  Thomas H. DeSpain, Deputy Director of Public Services 
4646 South 500 West 
Murray, Utah  84123 
Phone: (801) 270-2454 
Fax: (801) 270-2450 
E-mail: tdespain@ci.murray.ut.us 
 

Your time and cooperation in this matter is appreciated. 
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Response: 
 
EPA met with Murray City officials on September 5, 2002 to discuss the issues cited 
here.  Following is a summary of EPAís response to the concerns raised by Murray City.   
The follow up letter provided by Thomas H. DeSpain, Deputy Director of Public Services 
is included after EPAís response.  
 
A large plume of arsenic contamination currently exists within the uppermost portion   
(10 to 20 feet) of the US&G  Aquifer at the Site. This contaminated ground water flows 
to the northwest and discharges to the Jordan River.  An upward gradient exists between 
the Deep Principal Aquifer and the US&G Aquifer and within the US&G Aquifer that 
prevents downward migration of contamination.  Such conditions prevent the migration 
of contamination toward Murray City Well #7 (incorrectly referenced by JVWCD as 
Well #9) and its wellhead protection area.  Restrictions placed on the development of the 
Deep Principal Aquifer provide for maintaining conditions that prevent the downward 
migration of contamination.  Contaminated ground water lies within the Sharon Steel 
Restricted Area (Salt Lake Valley Ground Water Management Plan).  The transfer of 
water rights into this area is prohibited.  Institutional controls will be provided to prohibit 
installation of wells into the US&G Aquifer at the Site.  As a result, it is very unlikely 
that development of the US&G Aquifer will result in ground water flow to the north 
toward Murray City Well #7. 
 
The modeling work cited by the JVWCD is presented in Appendix 6B of the 
Supplemental Remedial Investigation Report (Sverdrup 1998).  References to the 
modeling work in the JVWCD letter are imprecise and lack proper reference to the 
assumptions utilized in the evaluation.  It is important to note that the simulations are not 
predictions of future conditions.  The conditions are assumed based on hypothetical 
scenarios.  The scenarios cited assume that ground water flow conditions develop that are 
very different than those observed today.  It is very unlikely that such conditions will 
develop if ground water is managed in accordance with the Salt Lake Valley Ground 
Water Management Plan.   
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Comments provided by Thomas H. DeSpain, Deputy Director 
of Public Services, dated September 6, 2002 
 
Murray City Corporation wishes to express its appreciation to you and your delegation 
for the fine manner in which you presented the OU2 Proposed Plan for the Midvale Slag 
Site. 
 
Your visit of September 5, 2002 answered fully our questions and concerns regarding the 
letter from Mr. David Ovard, General Manager of the Jordan Valley Water Conservancy 
District dated July 19 , 2002. 
 
We look forward to hearing from you in the future should any additional information 
come forth from your investigation. 
 
Once again thank you for taking time out of your busy schedule to enlighten us on your 
OU2 plan. 
 
Response: 
 
EPA enjoyed meeting with Murray City.  We appreciate your time and we will notify you 
of any further developments.  
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